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Date of Deposit 



that this transmittal together with the application for 
ent term under 35 U.S.C. 156 referred to below is being deposited 
with the United States Postal Service "Express Mail Post Office to Addressee" 
service under 37 CFR 1.10 on the date indicated above and is addressed to the 
Commissioner of Patents and Trademarks, Washington D.C. 20231. 



fa aw Lev? ■ 

Name "of Person Mailing Paper Signature 
**************************************************** 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re: U.S. Patent No. 4,219,478 

Patentee: Leonardo Marsili, 

Vittorio Rossetti, and Carmine Pasqualucci 



Issue Date: August 26, 1980 



Box: 

Patent Term Extension 



FOR: 



RIFAMYCIN COMPOUNDS 



'Uji 



TRANSMITTAL OF AN APPLICATION 
FOR EXTENSION OF PATENT TERM UNDER 35 U.S.C. 156 



HONORABLE COMMISSIONER OF 

PATENTS AND TRADEMARKS 
WASHINGTON, DC 20231 



SIR: 



Transmitted herewith is an APPLICATION FOR EXTENSION OF 
PATENT TERM (an original and a certified duplicate original with 
declaration and attachments thereto) of the above-captioned 
patent for a product approved on December 23, 1992. 

[X] The application is being mailed by Express Mail under 37 CFR 
1.10 and the required Certificate of Mailing appears above. 
The use of this certificate is intended to insure that the 
application will be considered as timely filed. 
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[X] A check in the amount of $1000.00 is attached to cover the 
cost for the application presented. 

Please charge Deposit Account No. 20-0809 for any greater or 
lesser amount of fees for the application as the 
Commissioner determines is required by law. This letter is 
submitted in triplicate. 

[X] Three working copies of the APPLICATION FOR EXTENSION OF 
PATENT TERM and attachments to each are provided for the 
convenience of the U.S. Patent and Trademark Office. 



Attachments : 

[X] An original APPLICATION FOR EXTENSION OF PATENT 
TERM UNDER 35 U.S.C. 156 with Declaration and 
attachments thereto 



[X] A certified duplicate original APPLICATION FOR 
EXTENSION OF PATENT TERM with Declaration and 
attachments thereto 

[X] Three working copies of APPLICATION FOR EXTENSION 
OF PATENT TERM with Declaration and attachments 
thereto 




Respectfully submitted, 





Date 
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I 8 FEB I 1 1993 
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CERTIFICA^BfjQF MAILING J<J7 CFR 1.101 

"Express Mai?^^»BE V^gB9522735 US 

I hereby certiTy tTRat this transmittal together with the application for 



Date of Deposit 



extension of patent term under 35 U.S.C. 156 referred to below is being deposited 
with the United States Postal Service "Express Mail Post Office to Addressee" 
service under 37 CFR 1.10 on the date indicated above and is addressed to the 
Commissioner of Patents and Trademarks, Washington D.C. 20231. 

A//?ik Lev? 

Name of Person Mailing Paper Signature 
***************************************************** 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re: U.S. Patent No. 4,219,478 

Patentee: Leonardo Marsili, 

Vittorio Rossetti, and Carmine Pasqualucci 



Issue Date: August 26, 1980 



Box: 

Patent Terra Extension 



FOR: 



RIFAMYCIN COMPOUNDS 



TRANSMITTAL OF AN APPLICATION 
FOR EXTENSION OF PATENT TERM UNDER 35 U.S.C, 



156 



HONORABLE COMMISSIONER OF 

PATENTS AND TRADEMARKS 
WASHINGTON, DC 20231 

SIR: 



Transmitted herewith is an APPLICATION FOR EXTENSION OF 
PATENT TERM (an original and a certified duplicate original with 
declaration and attachments thereto) of the above-captioned 
patent for a product approved on December 23, 1992. 

[X] The application is being mailed by Express Mail under 37 CFR 
1.10 and the reguired Certificate of Mailing appears above. 
The use of this certificate is intended to insure that the 
application will be considered as timely filed. 
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[X] A check in the amount of $1000.00 is attached to cover the 
cost for the application presented. 

Please charge Deposit Account No. 20-0809 for any greater or 
lesser amount of fees for the application as the 
Commissioner determines is required by law. This letter is 
submitted in triplicate. 

[X] Three working copies of the APPLICATION FOR EXTENSION OF 
PATENT TERM and attachments to each are provided for the 
convenience- of the U.S. Patent and Trademark Office. 



Attachments: 

[X] An original APPLICATION FOR EXTENSION OF PATENT 
TERM UNDER 35 U.S.C. 156 with Declaration and 
attachments thereto 



[X] A certified duplicate original APPLICATION FOR 
EXTENSION OF PATENT TERM with Declaration and 
attachments thereto 

[X] Three working copies of APPLICATION FOR EXTENSION 
OF PATENT TERM with Declaration and attachments 
thereto 




Respectfully submitted, 





Date 
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THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re: 
Patentee: 



U.S. Patent No. 4,219,478 
Leonardo Marsili, 

Vittorio Rossetti, and Carmine Pasqualucci 



Issue Date: August 26, 1980 



Box: 

Patent Extension 



FOR: 



RIFAMYCIN COMPOUNDS 



REQUEST FOR EXTENSION OF PATENT TERM UNDER 
35 U.S.C. 156 



HONORABLE COMMISSIONER OF 

PATENTS AND TRADEMARKS 
WASHINGTON, DC 20231 

SIR: 

Pursuant to Section 201(a) of the Drug Price Competition 
and Patent Term Restoration Act of 1984, 35 U.S.C. Sec. 156, 
FARM I TALI A CARLO ERBA S.r.l., MILAN, ITALY , ( "F . I . C . E . " ) assignee 
of the above-identified patent, through its exclusive licensee 
ADRIA LABORATORIES a DIVISION of ERBAMONT, INC. hereby requests 
an extension of the patent term of United States Patent No. 
4,219,478. The chain of title to the above-identified patent 
from the patentees to F.I.C.E. is set out in Exhibit 1, attached 
hereto, which includes copies of the relevant recorded documents. 

100 m 02/23/93 4219478 2 111 IrOOO.OO 'CK 



- 1 - 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re: U.S. Patent No. 4,219,478 

Patentee: Leonardo Marsili, 

Vittorio Rossetti, and Carmine Pasqualucci 



Issue Date: August 26, 1980 Box: 

Patent Extension 



FOR: RIFAMYCIN COMPOUNDS 



DUPLICATE ORIGINAL OF REQUEST 
FOR EXTENSION OF PATENT TERM UNDER 
35 U.S.C. 156 



HONORABLE COMMISSIONER OF 

PATENTS AND TRADEMARKS 
WASHINGTON, DC 20231 

SIR: 

Attached hereto is a duplicate of the application papers for 
extension of the term of U.S. Patent 4,219,478. 

I hereby verify and certify that the attached papers are a 
duplicate of the original application for extension of the term 
of U.S. 4,219,478. 

Respectfully submitted, 

Patricia A. Coburn 
Patent Counsel 
ADRIA LABORATORIES 
P.O. Box 16529 
Columbus, Ohio 43216 



The following information is submitted in accordance with 35 
U.S.C. Sec. 156(d) and 37 CFR 1.740-1.741. For convenience, the 
formal requirements of 37 CFR 1.740 are specifically set out 
below and underlined., in accordance with the numerical format set 
forth therein. 
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Sec. 1.740(a) An application for extension of patent term 
must be made in writing to the Commissioner of Patents and 
Trademarks, A formal application for the extension of patent 
term shall include: 

( 1 ) A complete identification of the approved product as by 
appropriate chemical and generic name, physical structure or 
characteristics ; 



capsules for oral administration. Rifabutin is an 
antimycobacterial agent and is a semisynthetic ansamycin 
antibiotic derived from rifamycin S. Chemically, rifabutin is 
1 ' , 4-didehydro-l-deoxy-l, 4-dihydro-5 '-( 2-methylpropyl ) -1- 
oxorifamycin XIV (Chemical Abstracts Service, 9th Collective 
Index) or (9S, 12E, 14S, 15R, 16S, 17R, 18R, 19R, 20S, 21S, 22E, 24Z)- 
6,16,18, 20-tetrahydro-l ' -isobutyl-14-methoxy-7 ,9,15,17,19,21,25- 
heptamethyl-spiro [ 9 , 4- ( epoxypentadeca [1,11,13] trienimino ) -2H- 
f uro [ 2 ' , 3 ' : 7 , 8 ] napth [ 1 , 2-d] imidazole-2 , 4 ' -piperidine ] -5 , 10 , 26- 
( 3H, 9H)-trione-16-acetate. The structural formula for rifabutin 
is as follows: 



The approved product is MYCOBUTIN 



(rifabutin) 
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Rifabutin has a molecular formula of C 46 H 62 N 4 n and a molecular 
weight of 847.02. 

The MYCOBUTIN™ brand of rifabutin is available as a capsule 
for oral administration containing 150 mg of rifabutin per 
capsule and the following inactive ingredients: microcrystalline 
cellulose, magnesium stearate, red iron oxide, silica gel, sodium 
lauryl sulfate, titanium dioxide, and edible white ink. 

(2) A complete identification of the Federal statute 
including the applicable provision of law under which the 
regulatory review occurred : 

The regulatory review occurred under Section 507 of the 
Federal Food, Drug and Cosmetic Act ( "FFDCA" ) , 21 U.S.C. Sec. 301 
et seq. , and 21 CFR Part 314, which establishes regulations for 
the submission and approval of new drug applications ("NDAs"). 

( 3 ) An identification of the date on which the product 
received permission for commercial marketing or use under the 
provision of law under which the applicable regulatory review 
period occurred : 

MYCOBUTIN™ (rifabutin) capsules was approved by the Food 
and Drug Administration (FDA 11 ) for commercial marketing pursuant 
to Section 507 of the FFDCA on December 23, 1992; see Exhibit 2 
attached hereto. 

(4) In the case of a human drug product, an identification 
of each active ingredient in the product and as to each active 
ingredient, a statement that it has not been previously approved 
for commercial marketing or use under the Federal Food, Drug and 
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Cosmetic Act, or a statement of when the active ingredient was 
approved for commercial marketing or use (either alone or in 
combination with other active ingredients) and the provision of 
law under which it was approved . 

The only active ingredient in MYCOBUTIN™ is rifabutin 
which has not been previously approved for commercial marketing 
or use under the Federal Food, Drug and Cosmetic Act. See the 
copy of the product information insert , Exhibit 3, attached 
hereto and paragraph (1) hereinabove for additional information 
on rifabutin. 

( 5 ) A statement that the application is being submitted 
within the sixty day period permitted for submission pursuant to 
Sec. 1.720(f) and an identification of the date of the last day 
on which the application could be submitted . 

The product was approved for commercial marketing on 
December 23, 1992, and the last day within the sixty day period 
permitted for submission of an application for extension of the 
patent is February 20, 1993. This application is being filed on 

(3 Hf and, therefor, it has been timely 

submitted. 

( 6 ) A complete identification of the patent for which an 
extension is being sought by the name of the inventor, the patent 
number , and the date of issue : 

U.S. Patent 4,219,478 

Inventors: Leonardo Marsili, Vittorio Rossetti and 

Carmine Pasqualucci 
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Issue Date: August 26, 1980 

Expiration Date: April 25 , 1995 (see paragraph 8 
below) 

( 7 ) A copy of the patent for which an extension is being 
sought including the entire specification (including claims) and 
drawings . 

A copy of the subject patent is attached as Exhibit 4. 

(8 ) A copy of any disclaimer, certificate of correction, 
receipt of maintenance fee payment, or re-examination certificate 
issued in the patent : 

Attached as Exhibit 5 is a copy of a Terminal 
Disclaimer dated January 8, 1979, disclaiming the terminal part 
of U.S. 4,219,478 (the patent granted on application serial 
number 913,107 filed June 6, 1978) which would extend beyond the 
expiration date of U.S. 4,086,225 which date is April 25, 1995. 

A copy of a Certificate of Correction dated April 14, 
1981 is attached as Exhibit 6. 

Since the subject patent issued on an application filed 
prior to December 12, 1980, it is exempt from payment of 
maintenance fees (35 U.S.C. Sec. 41(b)). No request for re- 
examination has been filed. 
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( 9 ) A statement beginning on a new page that the patent 
claims the approved product or a method of using or manufacturing 
the approved product, and a showing which lists each applicable 
patent claim and demonstrates the manner in which each applicable 
patent claim reads on the approved product or a method of using 
or manufacturing the approved product : 

Claims 1, 2 and 4 of U.S. 4,219,478 are generic 
compound claims which cover the active ingredient of the approved 
product . 

The active ingredient of the approved product is 
rifabutin which has the following chemical structure: 




/ 
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The structural formula of the compounds claimed in Claim 1 
of U.S. 4,219,478 as corrected by the Certificate of Correction 
(Exhibit 6) is the following: 

CH, CH) 




wherein the group *'R" can be a branched alkyl having from 4 to 8 
carbon atoms, and the group "Y" can be -COCH 3 . As shown by the 
formula for rifabutin, it is covered by Claim 1 when the group 
11 R H is a branched alkyl having four carbon atoms (i.e., 
isobutyl), and when the group »Y" is -COCH 3 . 

Each of Claims 2 and 4 are dependent on Claim 1, and 
each further limits the definition of the group "R". In Claim 2 
11 R" is limited to a linear or branched alkyl having 4 or 5 carbon 
atoms. In Claim 4 "R" is limited to a branched alkyl having 4 to 
8 carbon atoms. In rifabutin the "R" group is a branched alkyl 
having 4 carbon atoms (i.e., isobutyl) and therefore, each of 
Claims 2 and 4 covers the active ingredient of the approved 
product . 
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( 10 ) A statement beginning on a new page of the relevant 
dates and information pursuant to 35 U.S.C. Sec. 156 (g) in order 
to enable the Secretary of Health and Human Services to determine 
the applicable regulatory review period as follows ; 

(i) For a patent that claims a human drug product, the 
effective date of the investigational new drug (IND) application 
and the IND number; the date on which a new drug application 
(NDA) was initially submitted and the NDA number; and the date on 
which the NDA was approved . 

On February 17, 1986, Adria Laboratories submitted to 
the Food and Drug Administration ("FDA") a "Notice of Claimed 
Investigational Exemption for a New Drug 11 (IND) for rifabutin. 
This submission constituted a pre-IND submission. The remainder 
of the information to complete the IND was submitted on April 7, 
198 6 at which time a request for a waiver of the usual 30 day 
delay was made. On April 18, 1986, waiver of the 30 day delay 
was granted. The IND was assigned number 27,934. These facts 
are confirmed in letters from the FDA dated February 24, 1986, 
April 7, 1986, and June 2, 1986, copies of which are attached as 
Exhibit 7. This establishes the beginning of the "regulatory 
review period" under 35 U.S.C. 156(g)(1) as April 18, 1986. 

The IND was expanded and ultimately divided resulting 
in the establishment of a second IND for rifabutin in January of 
1987. The second IND was given the number 29,607. A copy of a 
letter dated January 8, 1987 and of a letter dated January 14, 
1987 each to the FDA substantiating the creation of the second 



IND are attached as Exhibit 8. A new drug application (NDA), was 
submitted under Section 50 7 of the Federal Food, Drug, and 
Cosmetic Act (FFDCA) in sections on October 3, 1991, November 21, 
1991, and January 16, 1992. The submission made on January 16, 
1992 constituted completion of the NDA submission. A copy of the 
cover letter for the January 16, 1992 submission is attached as 
Exhibit 9. This letter identifies the submission as NDA 50-689. 
This NDA was approved on December 23, 1992. Attached as Exhibit 
2 is a copy of a letter dated December 23, 1992, from FDA to 
Adria Laboratories approving the NDA for Mycobutin™ (rifabutin) 
capsules for oral administration for the prevention of 
disseminated mycobacterium avium complex (MAC) disease in 
patients with advanced HIV infection. 

Thus, for the purposes of determining the "regulatory 
review period" under 35 U.S.C. 156(g)(1), December 23, 1992, is 
the date of the first approval by the F.D.A. of the approved 
product . 



( 11 ) A brief description beginning on a new page of the 
significant activities undertaken by the applicant during the 
applicable regulatory review period with respect to the approved 
product and the significant dates applicable to such activities : 

As described in item (10) above, Adria Laboratories 
submitted an IND for rifabutin on April 18, 1986, and, in close 
consultation with FDA, subsequently conducted clinical studies 
under this IND and a second IND established in January of 1987. 
These studies were used to support the new drug application 
submitted by Adria on January 16, 1992. Subsequent to the 
submission of this NDA, Adria had numerous contacts and meetings 
with the FDA with respect to the application. The description 
set forth in Exhibit 10 of the activities undertaken by Adria 
with respect to rifabutin during the regulatory review period is 
illustrative of a diligent pursuit of FDA approval. 
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(12) A statement beginning on a new page that in the opinion 
of the appli cant: the patent is eligible for the extension and a 
statement as to the length of the extension claimed, including 
how the length of extension was determined : 

(a) Statement of eligibility of the patent for 
extension under 35 U.S.C. Sec. 156(a): 

Section 156(a) provides, in relevant part, that the 
term of a patent which claims a product, a method of using a 
product, or a method of manufacturing a product shall be extended 
if (1) the term of the patent has not expired before an 
application for extension is submitted, (2) the term of the 
patent has never been extended, (3) the application for extension 
is submitted by the owner of record of the patent or its agent in 
accordance with 35 U.S.C. Sec. 156(d), (4) the product has been 
subject to a regulatory review period before its commercial 
marketing or use, and (5) the permission for the commercial 
marketing or use of the product after such regulatory review 
period is the first permitted commercial marketing or use of the 
product under the provision of law under which such regulatory 
review period occurred. 

As described below by corresponding number, each of 
these elements has been satisfied: 

(1) The term of U.S. Patent No. 4,219,478, as set by a 
terminal disclaimer, expires on April 25, 1995. This application 
has, therefore, been submitted before the expiration of the 
patent term. 
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(2) The term of this patent has never been extended. 

(3) This application is submitted by Adria 
Laboratories, a Division of Erbamont, Inc. as exclusive licensee 
and agent for FARM I TALI A CARLO ERBA S.r.l. Exhibit 11 is a copy 
of the letter dated March 6, 1986 appointing Adria Laboratories 
as agent for FARMITALIA CARLO ERBA. This application complies 
with the provisions of Sec. 35 U.S.C. Sec. 156(d) in that it is 
submitted within the sixty-day period beginning on the date the 
product received permission for marketing under the Federal Food, 
Drug and Cosmetic Act, i.e., December 23, 1992, and contains the 
information required under 35 U.S.C. Sec. 156(d). 

(4) As evidenced by the December 23, 1992 letter from 
the FDA, Exhibit 2, the approved product was subject to a 
regulatory review period under Section 507 of the FFDCA before 
its commercial marketing or use. 

(5) Finally, the permission for the commercial 
marketing of MYCOBUTIN™ after regulatory review under Section 
507 is the first permitted commercial marketing of rifabutin. 
This is confirmed by the absence of any approved new drug 
application under which rifabutin could be commercially marketed 
prior to December 23, 1992. 

(b) Statement as to length of extension claimed: 
The term of Patent No. 4,219,478 should be extended by 
3.81 years. The term of extension was determined as follows 
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using the Patent and Trademark Office form for "Calculation of 
Length of Patent Term Extension for a Human Drug Product": 

1. The number of days for the testing phase as 

defined in 37 C.F.R. 1.7775(c)(1). 2100 

2 . The number of days for the approval phase as 

defined in 37 C.F.R. 1.775(c)(2). 342 

3. Total of line 1 and line 2. 2442 

4. The number of days of the period of line 2 
which occurred prior to the issue date of the 

patent . 

5. The number of days of the period of line 2 during 
which the Applicant failed to act with due 
diligence as defined in 37 C.F.R. 1 . 775 (d) ( 1 ) ( ii ) . 

6 . Total of line 5 and line 6 . 

7. Total of line 3 less the amount of line 6. 2442 

8. The number of days of the period of line 1 which 
occurred prior to the issue date of the patent. 

9. The number of days of the period of line 1 
during which the Applicant failed to act with 
due diligence as defined in 37 C.F.R. 

1.775(d) (1) (ii) . 

10. The total of line 8 and line 9. 

11. Total of line 7 less the amount of line 10. 2442 

12. The number of days from line 1. 2100 

13. The number of days from line 10. 

14. The total from line 12 less the amount of 

line 13. 2100 

15. One half of line 14. 1050 

16. The total from line 11 less the amount from 

line 15. 1392 

17. r The original expiration date of 

the patent. April 25, 1995 

18. The expiration date of the patent 
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if extended by the number of days 
on line 16. [Note that the year 1996 
is a leap year. ] 

19. Date of the FDA final approval. 

20. Limitation set forth in 37 C.F.R. 
1.775(d) (3) . 

21. 14 years added to the date on 
line 19 gives a revised date of 

22. Earlier of the dates of line 18 
or line 21 

23. Original expiration date of patent 

24. The patent issued prior to 09/24/84 
and no reguest for exemption as 
defined in 37 C.F.R. 1.775(d) (6) (i) 
was filed prior to 09/24/84. 

25. The number of years on line 24 added 
to the date on line 23. 

26. The earlier of the dates appearing 
on line 22 or line 25. 

27. The original expiration date of 
the patent . 

28. The number of days by which line 26 
and line 27 differ. [Note that the 
year 1996 is a leap year.] 



February 15, 19 99 
December 23, 1992 

14 years 

December 23, 2008 

February 15, 19 99 
April 25, 1995 

5 years 
April 25, 2000 
February 15, 1999 
April 25, 1995 

1392 
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( 13 ) A statement that applicant acknowledges a duty to 
disclose to the Commissioner of Patents and Trademarks and the 
Secretary of Health and Human Services any information which is 
material to the determination of entitlement to the extension 
sought (see Sec. 1.765) . 

Applicant acknowledges a duty to disclose to the 
Commissioner of Patents and Trademarks and the Secretary of 
Health and Human Services any information which is material to 
any determination to be made relative to the application for 
extension. Accordingly, applicant believes all such material 
information has been set forth hereinabove and in the attached 
Exhibits 1 to 11. 

(14) The prescribed fee for receiving and acting upon the 
application for extension (see Sec. 1.20(n)) . 

A check in the amount of $1000.00 is enclosed with this 
application. Authorization is given to charge any greater or 
lesser amount due for the application to Deposit Account No. 20- 
0809. 

( 15 ) The name, address, and telephone number of the person 
to whom inquiries and correspondence are to be directed is : 

Mark P. Levy, Esq. 
Thompson, Hine & Flory 
2000 Courthouse Plaza N.E. 
P.O. Box 8801 
Dayton, OH 45401-8801 
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(16) A certified duplicate of these application papers is 
submitted herewith . 

(17) An oath or declaration as set forth in paragraph (h) of 
37 CF.R. 1,741, 
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DECLARATION 



I, Patricia A. Coburn, represent that I am authorized to 
obligate FARM I TALI A CARLO E.R.B.A. S.r.l., Milan, Italy, the 
owner of record of U.S. Patent 4,219,478 ("the '478 Patent"), 
which through ADRIA, its exclusive licensee, has applied for an 
extension of the term of the '478 Patent; I declare that I have 
reviewed and understand the contents of this application for 
extension of the '478 Patent which is being submitted pursuant to 
37 CFR 1.741; I believe that the '478 Patent is subject to 
extension under 35 U.S.C. 156 and in accordance with 37 CFR 
1.710; I believe that the length of extension claimed is fully 
justified under 35 U.S.C. 156 and the applicable regulations; 
and, I believe that the patent for which this extension is being 
sought meets the conditions for extension of the term of a patent 
as set forth in 37 CFR 1.720. 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and Relief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
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jeopardize the validity of this application and any extension of 
the '478 Patent. 



Date: ^xhnM^3 t t9f3 ADRIA LABORATORIES, DIVISION 

OF ERBAMONT, INC. 



By: rfjfagt A GqJo^ia^ 
Patricia A. Coburn 
Reg. No. 28,594 



r 
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Exhibit 1 



Chain of Title 
U.S. Patent 4,219,478 

1. Assignment, Leonardo Marsili, Vittorio Rossetti and Carmine 
Pasqualucci to ARCH I FAR Laboratori Chimico Farmacologici 
S.p. A. 

Reel: 3733 Frame: 169 

Date of recording: February 26, 1980 

2. Assignment, ARCH I FAR to FARM I TALI A CARLO ERBA S.p. A. 
( 11 FARM I TALI A S.p. A." ). 

Reel: 3905 Frame: 979 

Date of recording: September 9, 1981 

3. Assignment, FARM I TALI A S.p. A. to FARM I TALI A CARLO ERBA 
S.r.l. 

Reel: 5060 Frame: 0892 

Date of recording: March 28, 1989 

See fourth page, the fifth patent number listed. 



WHEREAS, I, (WH) Leonardo Marsili Vittorio Rossetti 

_, and Carmine Pasqualucci 



of Milano ? - Searate - Milan. Tt.aly 



Viale Gavazzi, 52 - Melzo, Milan,. Italy 



and Via Crimea, 23 - Milan, Italy 



respectively, have invented certain new and useful improvements in- 
RIFAMYCIN COMPOUNDS 



for which an application for Letters Patent was executed on July 3 f 1979 and 

WHEREAS ARCH I FAR Laboratori Chi mico Farmacologici S.p.A. 
(hereinafter referred to as "ASSIGNEE") having a place of business at: CorSQ Verona 165, Rovereto, Italy 

is desirous of acquiring the entire right, title and interest in and to said invention and in and to any Letters Patent that may 
be granted therefor in the United States and its territorial possessions and in any and all foreign countries; 

NOW THEREFORE, in consideration of the sum of FIVE DOLLARS ($5.00), the receipt whereof is hereby 
7acK? u ! other good and valuable consideration, I (WE), by these presents do sell, assign and transfer unto 
said ASSIGNEE, the full and exclusive right to the said invention in the United States and its territorial possessions and in 
all foreign countries and the ent.re right, title and interest in and to any and all Letters Patent which may be eranted 
therefor in the United States and its territorial possessions and in any and all foreign countries and in and to any and all 
divisions, reissues, continuations, substitutions and renewals thereof. 

I, (WE) hereby authorize and request the Patent Office Officials in the United States and its territorial possessions 
and any and all foreign countries to issue any and all of said Letters Patent, when granted, to said ASSIGNEE as the as- 
signee of my (our) entire right, title and interest in and to the same, for the sole use and behoof of the said ASSIGNEE its 
(his) successors and assigns, to the full end of the term for which said Letters Patent may be granted, as fully and entirely 
as the lame would have been held by me (us) had this Assignment and sale not been made. 

Further, I (WE) agree, that I (WE) will communicate to said ASSIGNEE or its (his) representatives any facts 
known to me (us) respecting said invention, and testify in any legal proceeding, sign all lawful papers, execute all 
divisional continuation substitute, renewal and reissue applications, execute all necessary assignment papers to cause any 
and all of said ^" Patent to be issued to said ASSIGNEE, make all rightful oaths, and, generally do everything possi- 
Me to aid said ASSIGNEE, its (his) successors, and assigns, to obtain and enforce proper protection for said invention in 
the United States and its territorial possessions and in any and all foreign countries. 
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Date: July 3 t 1979 l^Ufrulo A<UidU' 

(Signature of inventor) Leonardo Marsi 1 1 
Date: July 3,1913- yTlLi fc^OiAA 

(Signature of Inventor) Vittorio RoSSetti 

Date: 



(Signature of inventor) Carmine Pasqualucci 

(Signature of Inventor) I 



Date: 



(Signature of Inventor) 



OBLON, FISHER. SPIVAK. MCCLELLAND &. MAIER 

PATENT ATTORN RV.S 
I7M H. JBPVKHHON OA VIM lilt: II WAV 
CRYSTAL, HOUARK ■ HCITK 400 
ARMNOTON. VIRGINIA B220S 



.1EEL3 733 FRAME | 69 



ASSIGNMENT OK PATENTS 



WHEREAS, Wc AUCHIKAR" LAHORATORI CHIMXCO KARMACOLOCIC I S.p.A. of Corso 
Verona 165, 38063 Kovcreto (Trcnto) Italy are the i^signcys and owners 
of the U.S. Letters Patents nos. 4017455 1, 4086225, 4U0957, 4124585, 
4124536, 4164499, 4165317, 4175077. 4217276, 4217278, 4219478 and 
4226765, and 

WIO'iUKAS, FARM ITALIA CARLO ERRA S.p.A. (hereinafter referred to as 
"ASSIGNEE") having a place of business at Via Imbonati 24, 20159 Milan - 
Italy aro desirous of acquiring the entire right, title and interest 
..V and to said Letters Patents granted in the United States and its terri- 
torial possessions ; ~* 

NOW, TTCRKFORE, in consideration of the sum of 0110. thousand eight hundred 
and fifty dollars (<<. 1850), the receipt whereof is hereby acknowledged, 
and for other good and valuable consideration, WE by these presents do 
sell, as.-i.£n and transfer into said ASSIGNEE, the entire right, title 
and interest in and to all said Letters Patents granted in the United 
States and its territorial possessions and in and to any and all divi- 
sions, reissues, continuations, substitutions and renewals thereof. 

WE hereby authorize and request the Patent Office Officials in the 
United States and its territorial possessions to register the assignment 
all of said Letters Patents to said ASSIGNEE as the assignee of our en- J 
tire right, title and interest in and to the same, for the sole use and 
behoof of the said ASSIGNEE, its successors and assigns, tothe full end 
of the term for which said Letters Patents are granted. 

Further, WE agree, that WE will communicate to said ASSIGNEE or its 
representatives anv facts known to us respecting said patents, and 
testify in any legal proceeding, sign all lawful papers, which may be 
required for recording this Assignment and, generally do everything 
possible to aid said ASSIGNEE, its successors, and assigns, to obtain 
and enforce proper protection for said patents in the United States 
and its territorial possessions. 



Robert* Sabbi«neda 

President - Managing Director 



EXECUTED AT : Milan, Italy 
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THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF 
THE U.S. PATENT ANO TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS 
AVAILABLE AT THE U.S. PATENT AND TRADEMARK OFFICE ON THE REEL AND FRAME - 
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RECORDED. 

JULY 20, 1988 ITALY 
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Larry R. Versteegh, Ph.D. 
Senior Vice President, 
Regulatory and Scientific Affairs 
Adria Laboratories 
P.O. Box 16529 
Columbus, OH 43216 



Dear Dr. Versteegh: 

Reference is made to your New Drug Application dated January 
16, 1992, submitted pursuant to section 507(b) of the Federal 
Food, Drug and Cosmetic Act for Mycobutin™ (rifabutin 
capsules) . 

We also acknowledge receipt of your additional communications 
dated as follows: 
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May 14, 1992 
(2) May 15, 1992 
May 19, 1992 
May 21, 1992 
May 26, 1992 
May 27, 1992 
June 1, 1992 
June 24, 1992 
July 1, 1992 
July 2, 1992 
July 14, 1992 
August 5 . 1992 
August 13, 1992 
August 17, 1992 
August 18, 1992 
August 19, 1992 
August 20, 1992 
August 21, 1992 
(2) September 2, 1992 
(2) September 9, 1992 



(3) 
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September 10, 1992 
September 15, 1992 
September 17, 1992 
October 1, 1992 (2) 
October 12, 1992 
October 15, 1992 (2) 
November 4, 1992 
November 9, 1992 
November 11, 1992 
November 16, 1992 
November 18, 1992 
November 19, 1992 
November 20, 1992 (2) 
November 25, 1992 
December 4, 1992 
December 9, 1992 
December 10, 1992 
December 14, 1992 
December 15, 1992 
December 17, 1992 
December 23; 1992 



We have completed the review of this application, as amended, 
and have concluded that adequate information has been 
presented to demonstrate that the drug product is safe and 
effective for use as recommended in the draft labeling dated 
December 23, 1992. Accordingly, the application, with these 
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labeling revisions, is approved, effective on the date of this 
letter. 

These revisions are terms of the NDA approval. Marketing the 
product before making, exactly as agreed to, the revisions in 
the product's labeling may render the product misbranded and 
an unapproved drug. 

Please submit 12 copies of the FPL as soon as it is available. 
Seven of the copies should be individually mounted on heavy- 
weight paper or similar material. The submission should be 
designated for administrative purposes as "FPL for approved 
NDA 50-689". Approval of the submission by FDA is not 
required before the labeling is used. Should additional 
information relating to the safety and effectiveness of this 
drug product become available, further revision of the 
labeling may be required. 

Please submit one market package when available. 

We remind you that you must comply with the requirements set 
forth under CFR 314.80 and 314.81. 

Sincerely yours, 

James Bilstad, M.D. 
Director 

Office Drug Evaluation II 
Center for Drug Evaluation 

and Research 
Food and Drug Administration 
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MYCOBUTIN 

(rifabutin capsules) 



7M 



DESCRIPTION 

MYCOBUTIN'" Is lit* brand name for Iho antimycobacterlat aqenl rifabutin It is 
a semisynthetic ansnrnycin antibiotic derived from rlfamycln S MYCOBUIIN 
capsules lor oral administration contain 150 mg of rifabutin per capsule, along 
with the Inac ive Ingredients mlcrocrystalHne cellulose, magnesium steamie re?) 
iron oxide, silica gel. sodium lauryf sullate. tilanlum dioxide, and edible while Ink. 
The chemical name (or rifabutin Is 1.4 didehydro-1deoxy-Mdihydro-5-(2- 
EhI#^ Abstract Service. 9lh Collective 

Index) or j9S.12F,HS t 15n,t6S,t7n.1f)AT,t9n,20S.2tS.22e,242}-6 16 18 
20-letrahydroxy- 1 ' i snbutyt- 14-methoxy7,g, 15,17. 19.21,25 heplamelhyl s'piro 19 
4-fcpoxvpentad^ 

PPO'Wfne| ; 5.tn ;.26-(^/.9H^lrione16 acetate. hilabutln has a molecular 
formula of C^IV^o,,. a molecular weight of 847.02 and the lollowlno 
structure: v 



r 



Rifabutin Is a rod violet powder soluble In chloroform and methanol, sparingly 
soluble In ethanot, and very slightly soluble in water (0.19 mg/mf.). (Is log P value 
(the base 10 logarithm ol the partilion coelltclent between noctanol and water) Is 

3 9 fn-r**tannl/uL~>1«wl ' 



CLINICAL PHARMACOLOGY 

Pharmacokinetic* 

Foltowlnn a slnpin or-il dose of 300 mq to nine heallhy adult volunteers, 
MYCOBUTIN was readily absorbed from the gastrointestinal tract wtlh mean 
(±SD) peak plasma levels o» 375 (±267) ng/mL (range: 141 to 1033 

ng/mL) attained In 3.3 (±0.9) hours (T mw range: 2 to 4 hours). Plasma con- 
centrations post-C declined In an apparent blphaslc manner. Kinetic dose- 
proportlonality has bnen established over the 300 to 600 mg dose range in nine 
heallhy adult voluntas (crossover design) and In 16 early symptomatic human 
Immunodeficiency virus (HlV).positlve patients over a 300 to 900 mg dose 
range. Rifabutin was slowly etlmlnaled trom plasma In seven healthy adult 
volunteers, pro sum Ably because of distribution-limited ollmlnaUon, with a mean 
terminal hall tile o» 45 fit 7) hours (rango: 18 to 69 hours) Although (tie sys- 
temic levels of rllabutin following multiple dosing decreased by 38%, lis terminal 
hall-life remained unchanged. Rifabutin, due to lis high lipophlliclty, demon- 
strates a high propensity lor distribution and Intracellular tissue uplake Esti- 
mates of apparent steady-state distribution volume (9 3 * 1.5 L/kg) In five HIV 
positive patients, (allowing I.V. dosing, exceed total body water by approximately 
15-fold. Substantially higher Intracellular tissue levels lhan those seen in plasma 
have been observed In bolh rat and man. The lung to plasma concentration 
ratio, obtained at 12 hours, was found to be approximately 6.5 In four surgical 
patients admlnfsinred an oral dose. Mean rllabutin steady-state trough levels 
(Cp.fT*, : 24 hour post-dose) ranged Irom 50 to 65 ng/mL In MIVApostHve 
patients and In henllhy adult volunteers. About 85% of the drug Is bound In a 
concentration-Independent manner to plasma proteins over a concentfHtton 
range of 0.05 to 1 pg/mL. Binding does not appear to be Influenced by renal or 
hepatic dysfunction. 

Mean systemic elegance (CL,/F) In healthy adull volunteers following a single 
oral dose was 0.69 ft. 0.32) L/hr/kg (range: 0.46 lo 1.34 L/hr/kg). Penal and 
biliary clearance of unchanged drua each contribute approximately 5% to Cl ./P. 
About 30% ol Ihe dose Is excreted* in the leces. A mass balance study In three 
healthy adult volunteers with "C-labeled drug has shown that 53% ol Ihe oral 
dose was excreted In the urine, primarily as metabolites. Of Ihe five metabolites 
that have been Ideniilied. 25-O desacotyl and 31-hydroxy are the most predomi- 
nant, and show a plasma metabolite parent area under Ihe curve rnlio ol 10 
and 0.07, respectively. The former has an activity equal to Ihe parent drug and 
contributes up to 10% to Ihe total antimicrobial activity 



Absolute bioavailability assessed In five MiVposiiiVe' patien's7wli6 r"ecefved boih 
oral and I V, doses, averaged 20%. Total recovery ol radioactivity In Ihe urine 

™17A f f 5 17° 01 w«"y administered rifabutin dose is absorbed 
Irom Ihe G.I. tract. The bioavailability ol rilabutin Irom the capsule dosage form 
relative lo a solution, was 85% In 12 healthy adult volunteers. High-lal meals slow 

he rate wtlhoul IniJuendng the extent ol absorption from the capsule dosage 
5 UiiJS-TT 8 P ha I mw » lt,ne,| t : s ol MYCOBUTIN are modified only sllghlly by 
^mn E22.S u1C n,IC l I ? 1 T c,ton . 1 or aoe MY COBUTIN steady-state kinetics^ early 
symptomatic HlV posilive patienls are simitar to healthy volunteers. Compared 
5iTSitaSr^!!i s,C8( *r ,a '<\ MneHc5 <* MYCOBUTIN are more Variable In 
wh» L P ,S'i { ZS niT'ff and Jisymptonwfic HIV-positive patients. Some- 
™JS^2 dru 9, d ' s,rit l"«on and faster elimination ofrlfabutln In patienls with 
SSSS^^ dMfeB9ed d "* concentrations. The 

S^ft ^ m °"™ " children or adoles- 

Microbiology 
Mechanism of Action 

Rifabutin i inhibits UNA dependent fTNA polymerase in susceptible strains of 
Escherichia coti and OacrWr/s subiitis but not In mammalian cells In resistant 
strains of £. coli, rilabutin. like rHampin. did not Inhibit this enivme It Is not 

tenum avium or In M Intracellular* which comprise M. avium complex (MAC). 
Susceptibility Testing 

tn vitm susceptibility testing methods and diagnostic products used for delermln- 
inn minimum Inhibitory concentration (MIC) values against M. avium complex 
(MAC) organisms have not been standardized. Breakpoints to determine 
whether clinical Isolates of MAC and other mycobacterial species are suscepti- 
ble or resistant to rllabutin have not been established. w«cepu 
In Vitm Studies 

Rifabutin has demonstrated In vitro activity against M. avium complex (MAC) 
2SE J!"? f' med ,ro 7 bo,h H'V-POsillve andTtlV-negative people. While gene 
S nril ll S w hT* ,0 ,dm,l, y these two organisms, many reported 

sludies did no distinguish between these two species. The vast majority of 
Isolates Irom MAC-lnfocled. HIV-positive people are M. aWum, whereas m HtV- 
negative people, about 40% ol the MAC Isolates are M. Intracellulars. 
Various in vitro methodologies employing broth or solid media, wilh and without 
poiysorbote 80 (Tween 80). have been used to determine rilabutin MIC values lor 
EffiJ aC "It' 8 ' ?P e . d 7- ,n 9S nc,al ' M,C va,ues determined In brolh are several 
SlirS! 5" ob5erv u ed * i,h mo'bods employing solid media. Utilisation of 
Tween 80 In these assays has been shown to lurther lower MIC values However 
sot?d media subsfan,ia,, y hl 9 her ,or eo 9 ba sed compared lo agar based 

nilabutin activity against 211 MAC Isolates Irom HIV-positive people was evalu- 
ated tn vjtm utilizing a radiometric broth and an agar dilution method. Results 
showed thai 74% and 77% ot these isolates had MIC„ values ot <0 ?5 i.q.'mL 
and - 1.0 ng/mL. resnecllvely. when ovalualcd by these two methods. Piiabutin 
wns nKo shown lo he active ngoinsl ptmgocytlzed. M. avium complex In a 
mouse macrophage celt cullure model. 

^. i ! ^ « U J ln t ha, f? 8C !.l v, ' y n 9 n,ns ' mar, y s,,fl,n9 of Mycobncferwm fnbor- 
« ■ 7 ono s,ud * u,iI,?tn n ine radlometilc broth method, each ol 17 and 
20 rltampfn-naive clinical Isolates tested from (lie United States and Taiwan 

re n p .« v * . were shown 10 b0 susceptible to rllabutin concentrations of 

^u.r^b pg/mt.. 

Cross-realstance belween rifampin and rilabutin Is commonly observed with 
J»eiiVf t ?.T« ?i S " M ;.. *\ lvm folates. Isolates ol M. fubercutos/s 

resislant to rltampln are likely to be resistant to rilabulln. Piiamplcln and rltabulin 
MIC„ values against 523 Isolates of M. «Wi/m complex were determined utilizing 
the agar dilullon method (Rol. Heitets. Leonid B. and Iseman. Michael D 1985 
Determination ot /n W/m susceptibility ol Mycobacteria lo Ansamycln. Am. Rev! 



SUSCFPtlBltlTY OF M AVIUM COMPLEX 

smAiNs to nir ampin ano rifabutin 




% of Sttalns Susceptible/ fosialnni to 
Dilleient ConcentiBttons of nilabulin (Mg'mt.) 


Susceptibility to 
Pilampin 
fug- ml) 


Muntbei 
o( Sl-atns 


Susceptible 
to 5 


nojistanl lo 
0.5 only 


Hesistant 
to 1.0 


Resistant 
to 2 


Susccplib'o lo f 


30 


100.0 


00 


0.0 


00 


P«(Stant lo 1 Oonly 


163 


08.3 


11.7 


00 


00 


rtusislant lo 5 


105 


380 


57.1 


2.9 


2.0 


Peslslantto 10.0 


225 


200 


502 


19.6 


10 2 


rorAi. 


523 


49.5 


36.7 


9.0 


<e 



niijibtil'n In wf/n MIC„ values ol .-. 5 r ig'mL. delflimlned by rhe ag.if dilution m ff il>od. 
M. hwsw. M po/donne et»d W. mtrinum hav« boen reported; however, the cfWcat s»gnifi. 
cance ot these results Is unknown. * 
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INDICATIONS AND USAGE " """*"' " 

MYCOOUIIN li i inrtlCTled (or the prevention o( disseminated Mycobacterium 
av,um complex (MAC) disease In patients wiih advanced MIV InleK 
Clinical Studies 

MTCORi™ clinical trials (study 023 and study 027) compared 

CnSSSml, < ( S2^' 'J. P'acebo in palients with CDC-defined AI0§ and 
2/92 ^SS£ 02^mnS«n he ? e s ' ud,es * CCrued patients from 2/90 through 
2/92. Study 023 enrolled 590 patients, with a median CD4 cell count at studv 
entry of 42 cells/nL (mean 6t). Study 027 enrolled 556 patients wifh i a 2 
CD4 cell count at study entry of 40 cells/nL (mean 58). 
Endpoints Included the following: 

(1) MAC bacteremia, defined as at least one blood culture positive for M avium 
complex bacteria. 

(2) Clinically significant disseminated MAC disease, defined as MAC bacteremia 
accompamed by signs or symptoms of serious MAC Infection, includinq one 
or more of (he following: fever, night sweats, rigors, weiqhl loss, worseninq 
anemia, and/or elevations in alkaline phosphatase. "wsemng 

(3) Survival 
MAC bacteremia 

Participants who received MYCOBUTIN were one-third to one-half as likely to 
develop MAC bacteremia as were participants who received placebo These 
results were statistically significant (study 023: p < 0.001: study 027: p^ 0.002) 
In study 023. the one-year cumulative Incidence of MAC bacteremia, on an intent 
to real basis, was 9% for patients randomi7ed to MYCOBUTIN and 22% for 

Ef^nauT n .M° m,Z fi t0 P lf C f ^ J" 8!ud V ° 27 ' ,hese fa,es w ^e 13% and 28% for 
MYCOBUTIN treated and placebo-treated patients, respectively 

Most cases of MAC bacteremia (approximately 90% in Ihese studies) occurred 
among participants whose CD4 count al study entry was tt ioo cells .'uL "ho 
median and mean CD4 counts at onset of MAC bacteremia were 13 cells' aL and 
24 cells/jiL respectively. These studies did not investigate the optimal ime lo 
begin MAC prophylaxis. 

Clinically significant disseminated MAC disease 

In associalion with the decreased Incidence of bacteremia, patients on 
Sfif«2 Bt J T '7 y ™? reduc ! ions ln ,he s'gns and symptoms of disseminated MAC 

^2»;J5»p ^ 2^^^~ , ■■ wei9W ,oss ' ,a,,gue ' 9bdom,nal pain - 

Survival 

The one year survival rates In study 023 were 77% for the MYCOBUTIN qrouo 

™ . ' { !\l&^?J ro{)p ,n sludv ° 27 - lh * one survival rales" were 
77% lor (tie MYCOGUT1N group and 70% for the placebo group These dif- 
ferences were not statistically significant. y 

CONTRAINDICATIONS 

Rifabutin is conlraindicaled in palients who have had clinically significant h V Der- 

sensitivity to this drug, or to any other rifamycins. 

WARNINGS 

MYC08UT1N prophylaxis must not be administered to patients wtlh active tuber- 
culosis. Tuberculosis in HIV-positive patients is common and may present with 
atypical or extrapulmonary findings. Palients are fikefy lo have a nonreactive 
purified protein derivative (PPD) despite active disease. In addition to chest 
X-ray and sputum culture, the following studies may be useful in the diagnosis of 
tuberculosis in the HIV- positive paltent: blood culture, urine culture, or bionsv of 
a suspicious lymph node. 1 

Patienls who develop complaints consistent with active tuberculosis while on 
MYCOBUTIN prophylaxis should be evaluated immediately, so that tho«e with 
ac ivo disease may be given an effective combination reqimen of ami-iub»r- 
culosis medications. Administration of single-agent MYCOBUTIN to patients with 
active tuberculosis is likely to lead lo the development t tuberculosis thai n 
resistanl both to MYCOBUTIN and to rifampin 



There is no evidence that MYCOBUTIN Is elleclive prophylaxis against M. tuber- 
culosis. Patients requiring prophylaxis against both M. tuberculosis and 
Mycobacterium avium complex may be given I son! a z id and MYCOBUTIN 

concurrently. 

PRECAUTIONS 

Because MYCOBUTIN may be associated with neutropenia, and more rarely 
thrombocylopenia. physicians should consider obtaining hematologic studies 
periodically in patienls receiving MYCOBUTIN prophylaxis. 

Information for Patients ;' r - ".' -' 

Palients should he advised of the signs and Symptoms of both MAC and tuber- 
culosis, and should be instructed to consult Iheir physicians it they develop new 
complaints consistent with either of these diseases. In addition, since 
MYCOBUTIN may rarely be associated with myositis and uveitis, patients should 
be advised to notify iheir physicians H they develop signs or Symptoms suggest- 
ing either of these disorders. ' ' ". : *; . . 1 
Urine, feces, saliva, sputum, perspiration, tears, and skin may be colored brown- 
orange with rifabutin and some of its metabolites. Soft contact lenses may be 
permanently stained. Patients to be treated with MYCOBUTIN should be made 
aware of these possibilities. - ; ' • 
Drug interactions ' ' '' 
In 10 healthy adull volunteers ai>d B HIV-positive patients; steady-state plasma 
levels of zidovudine (ZOV). an anliretrovirat agent which Is metabolized mainly 
through glucuronldation, were decreased after repealed MYCOBUTIN dosing; 
the mean decrease in Cnw and AUG was 48% and 32%, respectively In vitro 
studies have demonstrated that MYCOBUTIN does not affect the inhibition of 
HIV by ZDV. 

Steady-state kinetics in 12 HIV-positive patients show that both the rate and 
extent of systemic availability of dldanosine (ddl). was not altered after repeated 
dosing of MYCOBUTIN. 

MYCOBUTIN has liver enzyme-inducing properties. The related drug rifampin (s 
known to reduce the activity of a number of other drugs, including dapsone, 
narcotics (including methadone), anticoagulants, corticosteroids, cyclosporlne. 
cardiac glycoside preparations, quinldme, oral contraceptives, oral hypo- 
glycemic agents (sulfonylureas), and analgesics. Rifampin has also been 
reported to decrease the effects of concurrently administered ketoconazole. 
barbiturates, diazepam, verapamil, beta-adrenergic blockers, clofibrate, pro- 
gestins, disopyramlde, mexiletine, theophylline, chToramphenlcol, and anticon- 
vulsants. Because of the structural similarity of rifabutin and rifampin. 
MYCOBUTIN may be expected to have some effect on these drugs as well. 
However, unlike rifampin. MYCOBUTIN appears not to affect the acetylalion ot 
isontaztd. When rifabutin was compared with rifampin In a study with 8 healthy 
normal volunteers, rifabutin appeared to be a less potent enzyme Inducer than 
rifampin. The significance of this ""ding 'or clinical drug interactions is not 

gjvencon^^ 

consider changing to nonhormonal methods of birth control. 
Carcinogenesis. Mutagenesis, Impairment of Fertility: 
Long term carcinogenicity studies were conducted with rifabutin in mice and In 
rats. Rifabutin was not carcinogenic In mice at doses up to 180 mg/kg/day, or 
approximately 36 times the recommended human daily dose. Rifabutin was not 
carcinogenic In the rat at doses up to 60 mg/kg/day. about 12 times the recom- 
mended human dose. 

Rifabutin was not mutagenic in the bacterial mutation assay (Ames Test) using 
both rifabutin-susceptible and resistant strains. Rifabutin was not mutagenic In 
Scn/zosaecharo/m/ces pom6e P, and was not genotoxic in V-79 Chinese ham- 
ster celts, human lymphocytes In vitro, or mouse bone marrow cells in vivo. 
F*rtM)ty was Impaired In mate rat* given 160 mg/kg (32 tlmea the recommended 
human dally dot*). 
Pregnancy: 

Pregnancy Category B: Reproduction studies have been carried out In rats and 
rabbits qiven rifabutin using dose levels up lo 200 mg/kg (40 times the recom- 
mended human daily dose). No teratogenicity was observed in either species. In 
rats, given 200 mg 'kg/day. there was a decrease in fetal viability. In rats, at 40 
mg/kg/day (8 times the recommended human daily dose), rifabutin caused an 
Increase in fetal skeletal variants. In rabbits, at 80 mg/kg/day (16 times the 
recommended human dairy dose), rifabutin caused maternotoxlcily and increase 
in fetal skeletal anomalies. There are no adequate and welt-controlled studies in 
pregnant women. Because animal reproduction studies are not always predictive 
of human response, rifabutin should be used in pregnant women only If the 
potential nene'il justilies the potential risk to the fetus. 
Nursing Mothers: 

It Is not known whether rifabutin Is excreted in human milk. Because many drugs 
are excreted In human milk and because of the potential lor serious adverse 
reactions in nursing Infants, a decision should be made whether to discontinue 
nursing or discontinue the drug, taking Into account the Importance of Ihe drug 
to the mother. 

Pediatric Use: 

Safety and effectiveness of rilabutin for prophylaxis of MAC in children hove not 
been established. Limited safety data are available from treatment use in 22 HIV- 
positive children with MAC who received MYCOBUTIN In combination with at 
least two other antimycobacterlals for periods from 1 to 183 weeks. Mean doses 
(mg/kg) for these children were: 18.5 (range 15.0 to 25.0) for Infanls one year of 
age; 8.6 (range 4.4 to 18.8) for children 2 to 10 years of age; and 4.0 (range 2.8 to 
5.4) tor adolescents 14 to 16 years of age. There is no evidence that doses 
greater than 5 mg/kg daily are useful. Adverse experiences were similar to those 
observed In the adull population, and included leukopenia, neutropenia and 
rash. Doses ot MYCOBUTIN may be administered mixed with foods such as 
applesauce. 
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ADVERSE REACTIONS t , ^ 

MYC08UTIN was generally well tolerated in Ihe controlled clinical trials. Discon- 
tinuation ol therapy due lo an adverse event was required in 16% of patients 
receiving MYCOBUI 'IN compared to 8% of patients receiving placebo in Ihese 
trials. Primary reasons lor discontinuation of MYCOBUTIN were rash (4% ol 
treated patients), gastrointestinal Intolerance (3%), and neutropenia (2%). 

The following table enumerates adverse experiences lhat occurred at a fre- 
quency ol 1% or greater, among the patients treated with MYCOBUTIN in studies 



CLINICAL ADVERSE EXPERIENCES 




REPORTED IN 1 1%OF PATIENTS TREATEO WITH MYCOBUTIN 


ADVERSE EVENT 


MYCOBUTIN 


PLACEBO 


(n ■ 566) % 


(n ° tmu) t« 


BODY AS A WHOLE 






Abdominal Pain 


4 

1 


3 
1 


Asthenia 
Chest Pain 
Fever 


1 

2 


» 


Headache 


3 


5 


Pain 


I 


2 


(DIGESTIVE SYSTEM 






Anorexia 


2 


2 


Diarrhea 


3 


3 


Dyspepsia 


3 


1 


Eructation 


3 


1 


Flatulence 


2 


1 


Nausea 


6 


5 


Nausea and Vomiting 


3 


2 


Vomiting 


t 


1 


MUSCULOSKELETAL SYSTEM 






Myalgia 


2 


1 


NERVOUS SYSTEM 






Insomnia 


1 




SKIN AND APPENDAGES 


11 




Rash 


B 


SPECIAL SENSES 






Tut* Pofve/«lon 


3 


1 


UROGENITAL SYSTEM 






Discolored Urino 


30 


6 



CLI NICAL ADVERSE EVENTS REPORTED IN < 1% OF PATIENTS WHO 
RECEIVED MYCOBTJTTH " ~~ 

Considering data Irom Ihe 023 and 027 pivotal trials, and from other clinical 
studies. MYCOBUTIN appears to be a likely cause ol the following adverse 
events which occurred in less than 1% of treated patients: flu like syndrome, 
hepatitis, hemolysis, arthralgia, myositis, chest pressure or pain with dyspnea, 
and skin discoloration. 

The following adverse events have occurred In more than one patient receiving 
MYCOBUTIN, but an etiologic role has not been established: seizure, para- 
thesia, aphasia, confusion, and non-specific T wave changes on electrocar- 
diogram. 

When MYCOBUTIN was administered at doses from 1050 mg/day lo 
2400 mg/day, generalized arthralgia and uveitis were reported. These adverse 
experiences abated when MYCOBUTIN was discontinued. 
The following table enumerates the changes In laboratory values that were 



PERCENTAGE OF PATIENTS WITH LABORATORY ABNORMALITIES 


LABORATORY ABNORMALITIES 


MYCOBUTIN 
(n » 566) % 


PLACEBO 
(n « 560) % 


Chemistry: 

Increased AlkaHne Phosphatase! 
Increased SGOT2 
Increased SGPt? 


<1 
7 
9 


3 
12 
11 


Hematology: 
AnemtaJ 
Eosinophilia 
Leukopenia* 
Neutiopenia3 
■nwombocytoperwafl 


6 
1 

17 
25 
5 


7 
1 

16 
20 
4 



INCLUDES GRADE 3 OR 4 TOXICI TIES AS SPECIFIED: 
t all values > 4S0 U/L 

2 an values > 150 U/L 

3 all hemoglobin values < 8 g/dL 

4 ail WBC values < V500,'mmJ 

5 all ANC values < 750; mmJ 

a all platelet count values < 50,000/mmJ 

The Incidence of neutropenia in patients treated with MYCOBUTIN was signifi- 
cantly greater than in palionts treated with placebo (p = 0.03). Although throm- 
bocytopenia was not significantly more common among MYCOBUTIN treated 
patients in these trials. MYCOBUTIN has been clearly linked to throm- 
bocytopenia in rare cases. One palient in study 023 developed thrombotic throm- 
bocytopenic purpura, which was attributed to MYCOBUTIN. 

ANIMAL TOXICOLOGY 

Liver abnormalities, (increased bilirubin and fiver weight), occurred in all species 
tested, In rats at doses 5 times, in monkeys at doses 8 times, and in mice at doses 
6 times the recommended human daily dose. Testicular atrophy occurred in 
baboons at doses 4 times the recommended human dose, and in rats at doses 40 
times Ihe recommended human daily dose. 



OVERDOSAGE 

No information is available on accidental overdosage in humans. 
Treatment 

While there is no experience in the treatment of overdose with MYCOBUTIN, 
clinical experience with r t fa m veins suggest lhat gastric lavage to evacuate gas- 
tric contents (within a few hours of overdose), followed by instillation of an acti- 
vaied charcoal slurry inlo the stomach, may help absorb any remaining drug 
from the gastrointestinal tract. 

Rifabutin is 65% protein bound and distributed extensively into tissues (Vss:8 to 
9 L/kg). It is not primarily excreted via Ihe urinary route (less than 10% as 
unchanged drug), therefore, neither hemodialysis nor forced diuresis is expected 
to enhance the systemic elimination of unchanged rifabutin from Ihe body in a 
patient with MYCOBUTIN overdose. 

DOSAGE AND ADMINISTRATION 

tt is recommended that 300 mg ol MYCOBUTIN be administered once daily. For 
those patients wilh propensity lo nausea, vomiting, or other gastrointestinal 
upset, administration ol MYCOBUTIN at doses of 150 mg twice daily taken with 
food may be useful. 

HOW SUPPLIED 

MYCOBUTIN rM (rifabutin capsules) is supplied as hard gelatin capsules having 

an opaque red-brown cap and body, imprinted with ADR1A/MYCOBUTIN in 

white ink, each containing 150 mg of rifabutin. 

MYCOBUTIN is available as follows: 

NDC 0013 5301-17 Bottles of 100 capsules 

Keep tightly closed and dispense in a tight container as defined in the USP. Store 
at controlled room temperature, 15° to 30'C (59 s to 86°F) 
CAUTION: Federal law prohibits dispensing without prescription. 

Manufactured by: 

FARM ITALIA CARLO ERBA 

ASCOLI PICENO. ITALY 

For: 

AORIA LABORATORIES 
COLUMBUS. OHIO 43216 
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RIFAMYCXN COMPOUNDS 



This application is concerned with an invention re- 
lated to that disclosed and claimed in our prior applica- 
tion Ser. No. 694,589, filed June 10, 1976, now U.S. Pat. 
No. 4,086\225, issued Apr. 25, 1978. 

The invention of U.S. PaL No. 4,086,225 and this 
invention relates to novel rifamycin compounds having 
high antibiotic activity. Such compounds are selected 10 referred to above 



In the parent application, Ser. No. 694,589, it is stated 
that an aikyl substituent on the N -containing heterocy- 
clic ring may have less than 4 carbon atoms and an acyl 
substituent less than 5 carbon atoms and such substitu- 
ents are included in the invention common to that of the 
present invention and that of our Pat. No. 4,086,225, 



from the group consisting of the compounds having the 
following formula: 



CH, 



CH, 



CHjO 




(!) 



15 



CH, 



A substituent on the N -containing heterocyclic ring is 
preferably positioned on a nitrogen atom of that ring. 

Rifamycin compounds having antibiotic activity of 
formula 



20 



25 



30 



ft,, „ 



(IA) 



wherein; X is an alkyl having less than 5 carbon atoms; 
Y ts — H or — COCHj; Z is selected from the group 
consisting of alkyl with less than 5 carbon atoms, al- 
koxy-alkyt with less than 6 carbon atoms, hydroxyatkyl 35 
with less than 4 carbon atoms, carboxyalkyl with less 
than 5 carbon atoms, carbalkoxyaJkyl with less than 6 
carbon atoms, halogen- alky I with less than 4 carbon 
atoms, N.N-dialkytaminoaJkyl, in particular dialkylami- 
noalkyl having less than 6 carbon atoms, arylaJkyl with ^ 
less than 10 carbon atoms, cycloaJkyl, in particular 
cycloalkyl having less than 7 carbon atoms, ai.d X and 
Z along with the C atom to which they are bonded form 
a ring selected from the group consisting of a hydrocar- 
bon ring with less than 7 carbon atoms, a hydrocarbon 45 
ring with less than 7 carbon atoms substituted with at 
least one radical selected from the group consisting of 
alkyl with less than 4 carbon atoms, halogen and carb- 
alkoxy, in particular carbalkoxy with less than 4 carbon 
atoms, a heterocyclic ring with less than 7 atoms con- 50 
taining one N atom, in particular the pi peri dine ring, a 
heterocyclic ring with less than 7 atoms, containing one 
N atom, in particular the piperidine ring, and substituted 
with a radical selected from the group comprising linear 
alkyl having from 1 to 8 carbon atoms, branched alkyl 55 
having from 3 to 8 carbon atoms, alkenyl having 3 or 4 
carbon atoms, cycloalkyl having from 3 to 6 carbon 
atoms, alkoxyalkyl having from 3 to 7 carbon atoms, 
arylalkyl with less than 9 carbon atoms, alkyl-furyl 
having 5 or 6 carbon atoms, alkyl tetrahydrofuryl hav- 60 
ing 5 or 6 carbon atoms, carbalkoxy, in particular carb- 
alkoxy with less than 4 carbon atoms and alkanoyl hav- 
ing from 2 to 6 carbon atoms, haloalkanoyl having from 
2 to 6 carbon atoms and one haloatom only, and 16, 17, 
18. 19-tetrahydroderivatives and 16. .17, 18. 19. 28. 29- 65 
hexahydroderivates thereof. 

The term "aryr is used herein, to designate aryl 
hydrocarbon. 




wherein R is a radical selected from the group consist- 
ing of linear alky! having 4 to 8 carbon atoms, branched 
alkyl having 4 to 8 carbon atoms, alkenyl having 3 or 4 
carbon atoms, cycloalkyl having 3 to 6 carbon atoms, 
alkoxyalkyl having 3 to 7 carbon atoms, alkyl-furyl 
having 5 or 6 carbon atoms, alkyl tetrahydrofuryl hav- 
ing 5 or 6 carbon atoms, alkanoyl having 5 or 6 carbon 
atoms, and monohaloalkanoyl having 2 to 6 carbon 
atoms, and Y is — M or — COCH3. and their prepara- 
tion, are the subject of the present invention. Also in- 
cluded in the present invention are 16, 17, 18. 19-tct- 
rahydroderivativesand the 16, 17, 18, 19, 28, 29-hexahy- 
dro-derivatives thereof. 

Rifamycin compounds according to the present in- 
vention have high antibacterial activity, particularly on 
Mycobacterium Tuberculosis. Such compounds are in 
the form of powders from pink to violet color, are solu- 
ble in most organic solvents and most are water insolu- 
ble. 

Such rifamycin compounds are obtained by a method 
wherein a rifamycin compound having the formula 
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CH 3 



CHj 



CHjO 




CM, 



10 



15 



CH, 



wherein Y is — H or — COCHj; its 16, 17. 18, 19-let- 
rahydroderivatives and 16, 17, 18, 19, 28, 29-hexahy- 
droderivatives. is reacted with a ketone having the 
formula 



Oil) 



wherein X and Z axe those as above defined, and X and 
Z along with CO form a ring selected from the group 
consisting of a hydrocarbon ring with less than 7 carbon 
atoms, a hydrocarbon ring with less than 7 carbon 
atoms substituted with at least one radical selected from 
the group comprising alkyl with less than 4 carbon 
atoms, halogen and carbalkoxy, as one having less than 
4 carbon atoms, a heterocyclic ring with less than 7 
atoms containing one N atom, such as the piperidine 
ring, a heterocyclic ring with less than 7 atoms contain- 
ing one N atom, such as the piperidine ring, and substi- 
tuted with a radical selected from the group consisting 
of linear alkyl having from 1 to 8 carbon atoms, 
branched alkyl having from 3 to 8 carbon atoms, alke- 
nyl having 3 or 4 carbon atoms, cycloalkyl having from 
3 to 6 carbon atoms, alkoxyalkyl having from 3 to 7 
carbon atoms, arylalkyl with less than 9 carbon atoms, 
aikyl-furyl having 5 or 6 carbon atoms, alkyl tetrahy- 
drofuryl having 5 or 6 carbon atoms, carbalkoxy. in 
particular carbalkoxy having less than 4 carbon atoms, 
alkanoyl having from 2 to 6 carbon atoms, and haloal- 
kanoyl having from 2 to 6 carbon atoms and one haloa- 
tom only. 

When formula III corresponds to the piperidine ring 
or the substituted piperidine ring, a suitable ketone is of 
(he formula 




N — R 



where R is hydrogen or a substituent on the piperidine 60 
ring as defined following formula (I) and formula (1A). 

The compound of formula (II) and methods of pre- 
paring the same are disclosed in applicants' patent appli- 
cation Ser. No. 680,771, filed Apr. 27, 1976, now U.S. 
Pat. No. 4.017,481, issued Apr. 12, 1977. 65 

It has been found that the reaction of a ketone of 
formula (1 1 with the compound of formula ( 1 1 ) is more 
readily carried out and with improved yields when such 



a reaction is effected in the presence of acetic acid and 
(ID a reducing agent selected from the group consisting of 
zinc and iron. Ammonium acetate together with zinc is 
also helpful in achieving improved results. 
5 In order that the present invention be more clearly 
understood, some unrestrictive examples thereof will 
now be shown. 

EXAMPLE 1 

10 -g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 20 ml cyclohexanone. The solution was added 
with 1 g zinc, 20 ml acetic acid and stirred for 60 min- 
utes at room temperature. Un reacted zinc was filtered, 
and the reaction solution was added with 100 ml dichlo- 
romethane, washed with water, dried on sodium sul- 
phate and evaporated to dryness. The residue was dis- 
solved again with 30 ml dichloromethane, the solution 
added with 200 ml petroleum ether, the precipitate 
obtained was filtered, then concentrating to 50 ml. 4.8 g 
were crystallized of a product of formula (I), wherein Y 
is — COCHj and X and Z, along with the C atom to 
which they are bonded, form a cyclohexylidene radical. 
The chemical-physical characteristics of the product 
are as follows: 

the electronic absorption spectrum in methanol 

shows peaks at 495, 315 and 275 nm; 
I.R. spectrum in nujol shows absorption bands in the 
region about 3250, and then at 1725, 1665, 1600. 
1560. 1515, 1295, 1250. 1775-1155. 1060, 970. 920. 
890. 765 and 725 cm-'; 
nuclear magnetic resonance spectrum in deuterated- 
chloroform, using tetrametylsilane as internal stan- 
dard, shows the most significant peaks at 0: 0.60(d): 
0.83(d); 1.05(d); 3.l(Xs); 4.8t(dd); 5.15(dd); 8.23<s); 
9.20(s) and I4.75(s) p.p;m. Also the disappearance 
of the last three said peaks, when in presence of 
deuterated water is characteristic. 

EXAMPLE 2 

10 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 25 ml melhylisobutylketone. The solution was 
added with 1 g zinc, j0 ml acetic acid and heated at 40' 
C. for 30 minutes. Excess zinc was filtered, the reaction 
solution was added with 100 ml dichloromethane and 
washed with water. After drying on sodium sulphate 
and concentration to 20 ml, 100 ml cyclohexane and 50 
petroleum ether were added. The solution was filtered 
and the filtered solution was evaporated to dryness. 

Yield: 4.4 g product of formula (I), wherein Y is 
— COCH3. X is methyl and Z is isobutyl, with the fol- 
lowing chemical-physical characteristics: 

the electronic absorption spectrum in methanol 
shows peaks at 500, 310 and 275 nm; 
(lllA) $5 I.R. spectrum in nujol oil shows the most significant 
peaks at: 3400 (sh), 3250, 1725, 1620. 1*00. 1560. 1510. 
1415. 1290, 1250. 1155, 1060,970, 945.915, 890, 810and 
720 cm-". 

EXAMPLE 3 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were mixed 
with 2.5 g iron and dissolved in 15 ml acetone and 15 ml 
acetic acid. After stirring at 35" C. for 15 minutes, ex- 
cess iron was filtered and the solution poured into 600 
ml water. The solution was filtered, washed with water, 
the aqueous phase extracted with toluene after correct- 
ing pH to 7 with bisodic phospahte. Toluene was con- 
centrated to 20 ml and then diluted with 80 ml cyclo- 
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hexane. After filtering, the mixture of the two solvents 
was evaporated, obtaining 3.5 g product of formula (I), 
wherein Y is — COCHj, Z and X are methyl, and with 
the following chemical-physical characteristics: 

the electronic absorption spectrum in methanol 5 
shows peaks at 490, 350(sh), 315 ar.d 270 nm; 

I.R. spectrum in nujol shows the most significant 
peaks at: 3400 (shX 325a 1730, 1675, I650(sh), 1605, 
1565. 1515, 1420, 1300, 1250. 1170, 1085, 1065, 975. 950, 
930, 895, 815 and 690 cm- 1 . io 

EXAMPLE 4 

8 g 3-aniino-4^eoxo^miino-rifamycin S were dis- 
solved in 25 ml dioxane, added with 6 g 1-methyl-t- 
piperidone dissolved in 5 ml dioxane and heated at 70* 15 
C. for 10 minutes. The solution was poured into 400 ml 
water containing 20 g sodium chloride, the precipitate 
filtered, the filtrate extracted with chloroform, the or- 
ganic phase dried on sodium sulphate and the solvent 
evaporated. The residue obtained was dissolved in ben- 20 
zene and the solution extracted with an aqueous solu- 
tion of btsodic phosphate. Benzene was washed with 
water, the solution dried on sodium sulphate and then 
evaporated to dryness. Yield: 2.2 g product of formula 
(I), wherein Y is — COCHj, and X and Z, along with 25 
the C atom to which they are bonded, form a di- 
methyl) pipcridinylidene radical. The chemical-physi- 
cal characteristics of the product are as follows: 

The electronic absorption spectrum in methanol 
shows peaks at 4S5, 350(sh), 310 and 270 nm; 30 

I.R. spectrum in nujol shows the most significant 
peaks at: >400(sh), 3250, 1730, 1670, I650(sh). 1605, 
1565. 1515, 1420, 1300, 1255, 1180, 1160, 1065. 1015. 
975. 950(*h), 920, 895. 815. 770 and 695 cm-'; 

nuclear magnetic resonance spectrum in deuterated 35 
chloroform, using tetramethylsilane as internal stan- 
dard, shows the most significant peaks at $: —0.16(d); 
0.60(d); 0.86(d); 1.04(d); l.77(s); 2.02(s); 2.06(s); 2.32(s); 
2.49(sfc 3.10(s); 482(d); 5.l4(dd); 5.70-6.60(m); 
7.0-7.4(m); 8.27(s); 8.97(s) and 14.67(s) p.p.m. Also the 40 
disappearance of the last three said peaks, when in the 
presence of deuterated water, is characteristic. 

EXAMPLE 5 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were re- 45 
acted with 1 g zinc, 15 ml tetrahydrofuran, 8.5 ml 1-car- 
bethoxy-4-piperidone and 25 ml acetic acid at 50" C. for 
10 minutes. The reaction mixture was filtered and di- 
luted with 200 ml xylene, washed with a phosphate 
buffer solution at pH 7.5, then with water and finally 50 
dried on sodium sulphate. Xylene was then evaporated 
to obtain 100 ml solution, which was diluted with 150 
ml petroleum ether, filtered and evaporated to dryness. 
The residue obtained was added again with petroleum 
ether, filtered and dried. Yield: 5 g product of formula 55 
(0. wherein Y is — COCHj and X and Z, along with the 
C atom to which they are bonded, form a 4-(l-carbe- 
thoxy)-r>ir>eridinylidene radical. 

The electronic absorption spectrum in methanol 
shows peaks at 500, 360(shX 312 and 275 nm. 60 

EXAMPLE 6 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were re- 
acted with 1 g zinc, 10 ml tetrahydrofuran, 12 ml chlor- 
oacetone and 25 ml acetic acid. After 5 minutes at 60* 65 
C. the reaction was completed and after filtering unre- 
acted zinc, the solution was poured into 800 ml buffered 
solution at pH 7.5 and containing 5 g ascorbic acid. The 
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precipitate obtained was filtered, washed with water 
and vacuum dried at 40* C. Finally, the residue was 
continuously extracted with petroleum ether and by 
solvent evaporation 3.6 g product of formula (I) are 
obtained, wherein Y is — COCHj, X is methyl and Z is 
chloromethyl. 

The electronic absorption spectrum in methanol 
shows peaks at 495, 270, 238 and 210 nm. 

EXAMPLE 7 

8 g 3-amino-4-deoxo~4-imino-rifamycin S were re- 
acted with 1 g zinc, 15 ml tetrahydrofuran, 8 ml l-ben- 
zyl-4-piperidone and 30 ml acetic acid. After stirring at 
60* C. for 15 minutes, unreacted zinc was filtered, then 
adding I g ascorbic acid, diluting with 300 ml xylene 
and washing with phosphate buffer solution at pH 7.5 
and then with water. After drying the solution on so- 
dium sulphate, the solvent was evaporated to dried 
residue, which was then continuously extracted with 
petroleum ether. 

After solvent evaporation, 2.5 g product of formula 
(I) were then obtained, wherein Y is — COCH3, and X 
and Z. along with the C atom to which they arc bonded, 
form a 4-( I -benzyl )-piperidinylidene radical. 

The electronic absorption spectrum in methanol 
shews peaks at 500, 315 and 275 nm. 

EXAMPLE 8 

8 g 3-amino-4-deoxo-*-imino-l6. 17. 18, 19-tetrahy- 
drorifamycin S were reacted with I g zinc, 15 ml tetra- 
hydrofuran, 6 ml diethylaminoacetone and 30 ml acetic 
acid. After stirring at room temperature for 15 minutes, 
excess zinc was filtered, adding I g ascorbic acid and 
dropwise pouring the solution into 700 ml water. 

The precipitate obtained was filtered and dissolved 
again in minimum volume of methyl alcohol. The meth- 
anol solution was diluted with 250 ml ethyl ether and 
then extracted with phosphate buffer solution at pH 7.5. 
The aqueous layer was acidified to pH 3 and then ex- 
tracted with chloroform. The chloroform layer was 
washed with water, dried on sodium sulphate and evap- 
orated to dryness. Thus, 0.8 g were obtained of 16. 17, 
18. 19-tetrahydroderivative of a product of formula (1). 
wherein Y is — COCH). X is methyl and Z is die- 
thylaminomethyl. 

The electronic absorption spectrum in methanol 
shows peaks at 455 and 320 nm. 

EXAMPLE 9 

8 g 3-amino-4-deoxo-4-imino-l6, 17, 18, 19, 28, 29- 
hexahydro-25-desacetyl-rifamycin S were reacted with 
I g zinc, 15 ml tetrahydrofuran. 4.5 g l-acetyl-4-piperi- 
done and 25 ml acetic acid. After stirring at room tem- 
perature for 30 minutes, unreacted zinc was filtered, 
adding 1 g ascorbic acid and diluting with 300 ml ethyl 
ether The ether solution was thoroughly washed with 
water and then dried on sodium sulphate. Then, the 
residue was diluted with 50 ml petroleum ether, filtered 
and evaporated to dryness. 1.7 g 16, 17, 18. 19, 28, 29- 
hexahydroderivative of a product of formula (I) were 
obtained, wherein Y is — H and X and Z, along with the 
C atom to which they arc bonded, form a 4-( 1-acetyl)- 
piperidinylidenc radical. 

The electronic absorption spectrum in methanol 
shows peaks at 495, 315 and 275 nm. 
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EXAMPLE 10 

8 g 3-aniino-4-deoxo^unmo-rifamycin S were re- 
acted with I g zinc, 15 ml tetrahydrofuran, 2.5 g me- 
thylcyclopropylketone and 25 ml acetic acid. After 30 5 
minutes at 50* C. t unreacted zinc was filtered, the solu- 
tion was diluted with 100 ml benzene and 300 ml ethyl 
ether and then washed with phosphate buffer solution at 
pH 7.5 and finally with water. The organic layer was 
evaporated, the residue reacted again with 30 ml methyl 10 
alcohol and after addition of 5 ml water containing 1 g 
sodium ascorbate, the solution was dropwise poured 
into 300 ml saturated aqueous solution of sodium meta- 
bisulphite. The precipitate obtained was filtered, 
washed with water and dried, 2.2 g product of formula IS 
(I) were obtained, wherein Y is — COCHj, X is methyl 
and Z b cyclopropyl. 

The electronic absorption spectrum in methanol 
shows peaks at 500 and 320 nm. 

EXAMPLE 11 20 

8 g 3-amino-4^eoxo^imino-rifamyctn S dissolved in 
25 ml tetrahydromran were dropwise added to a mix- 
ture comprising 1 g zinc, and 5 g 4-phcnyl-butan-2-one 
preheated at 60* C. After stirring at 60* C. for 30 min- 25 
utes, unreacted zinc was filtered, the mixture was added 
with 1 g ascorbic acid and diluted with 250 ml benzene. 
The mixture was then thoroughly washed with water, 
dried on sodium sulphate and benzene evaporated. 

The residue obtained was dissolved in minum volume 30 
of methyl alcohol, the solution was treated with 5 ml 
water containing 1 g sodium ascorbate and then poured 
into 1000 ml water. The precipitate obtained was fil- 
tered, washed with water and dried. The product was 
dissolved again in 40 ml benzene, added with 60 ml 35 
petroleum ether, filtered and the solution was evapo- 
rated. The residue obtained of violet colour was added 
with water and filtrate. After drying, 2.8 g product of 
formula (T) were obtained, wherein Y is — COCHj. X is 
methyl and Z is /3-phenethyl. The electronic absorption 40 
spectrum in methanol shows peaks at 500 and 315 nm. 

EXAMPLE 12 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 40 ml dichloromethane and reacted with 2.6 g 45 
I -n-hexyl-4-piperidone at +5" C. for 48 hours. The 
solution was diluted with 600 ml ethyl ether, filtered 
and washed with water. 

The organic phase was dried on sodium sulphate and 
then evaporated to dryness. The residue was extracted 50 
with ligroin and the violet solution evaporated to dry- 
ness. 

Yield: 2.5 g product of formula (I), wherein Y is 
— COCHj, and X and Z, along with the C atom to 
which they arc bonded, form a 4-{l-n-hexyl>- 55 
m'peridinytidene radical. 

The electronic absorption spectrum in methanol 
shows peaks at 497, 3K. 278 and 239 nm. 

EXAMPLE 13 ^ 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 40 ml tetrahydrofuran. 4 g l-(l' t 3'-dimethyl) 
butyl-4-piperidone, 0.5 g zinc and 0.5 g ammonium 
acetate were added and the mixture was stirred at room 
temperature for 30 minutes. The reaction mixture was 65 
worked up as in the example No. 12 obtaining 3.5 g of 
a product of formula wherein Y is — COCH3 and X 
and Z, along with the C atom to which they are bonded. 
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form a 4-[l-<r f 3'-dimethyl)-butyl]-piperidinylidene rad- 
ical. The electronic absorption spectrum in methanol 
shows peaks at 500, 315, 277 and 240 nm. 

EXAMPLE 14 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 40 ml tetrahydrofuran. 1.8 gl-methaIlyI-4- 
piperidone, 0.2 g zinc and 0.2 g ammonium acetate were 
added and the mixture was allowed to stand at + 5* C. 
for one night. 

Reaction mixture was worked up as in the example 
No. 12 obtaining 5.5 g product of formula (I), wherein 
Y is — COCHj, and X and Z, along with the C atom to 
which they are bonded, form a 4-(l-methally1)- 
piperidtnylidene radical. 

The electronic absorption spectrum in methanol 
shows peacks at 498, 313, 275 and 238 nm. 

EXAMPLE 15 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 40 ml tetrahydroduran. 3 g I-cyclohexyl-4- 
piperidone, 0.2 g zinc and 0.2 ammonium acetate were 
added and the mixture was sittred 2.5 hours at room 
temperature. Unreacted zinc was filtered and the solu- 
tion diluted with 1000 ml ethyl ether. 

The ethereal solution was washed with buffer sodium 
phosphate solution at pH 7.8 and then extracted with 
diluted acetic acid. The violet aqueous solution was 
extracted with chloroform, the organic phase was 
washed and then dried on sodium sulfate. The chloro- 
form was evaporated to dryness. Yield: 3.8 g product of 
formula (I), wherein Y is — COCHj. and X and Z, along 
with the C atom to which they are bonded, form a 
4-( I -cyclohexyl)-pipcridinylidene radical. 

The electronic absorption spectrum in methanol 
shows peaks at 498. 312. 273 and 235 nm. 

EXAMPLE 16 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 40 ml tetrahydroduran. 0.5 g zinc, 0.5 g ammo- 
nium acetate and 5.5 g l-(methylfuryl)-4-piperidone 
were added and the mixture was stirred at room temper- 
ature for 24 hours. 

The reaction mixture was filtered, diluted with 500 
ml diethyl ether and washed with water. 

The organic phase was concentrated at 250 ml and 
then extracted with aqueous diluted acetic acid. 

The violet, aqueous solution was extracted with di- 
chloromethane and the organic phase, washed with 
water and dried on sodium sulfate was evaporated to 
dryness. 

Yield; 3.3 g product of formula (I) wherein Y is 
— COCHj and X and Z, along with the C atom to which 
they are bonded, form a 4-(l-methylfuryl)-piperidinyli- 
dene radical. 

The electronic absorption spectrum in methanol 
shows peaks at 497. 316. 276 and 240 nm. 

EXAMPLE 17 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 40 ml tetrahydrofuran and dropped at 50* C 
in a mixture of 15 ml tetrahydrofuran, 5 ml acetic acid. 
1 g zinc and 5 g l-(methyl-tetrahydrofuryl)-4-piperi- 
done. 

Heating is continued for 30 minutes and then the 
reaction mixture was worked up as in the example No. 
16. 
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Yield: 2.1 g product of formula (I) wherein .Y is 
— COCHj and X and Z, along with the C atom to which 
they are bonded, form a 4 (1-methyltetrahydrofuryl)- 
piperidinylidene radical. 

The electronic absorption spectrum in methanol 5 
shows peaks at 495, 314, 275 and 239 nm. 

EXAMPLE 18 

32 g 3-amiDo-4^ieoxo-4-imino-rifamycin S were dis- 
solved in 200 ml tetrahydrofuran. 9 g 4-piperidone 10 
mooohydrate hydrochloride, 10 g ammonium acetate 
and 0.4 g zinc were added and the mixture was stirred at 
room temperature for 12 hours. 

The reaction mixture was filtered and dropped into 
1500 ml diluted acetic ackL After filtration the aqueous 15 
solution was neutralized with sodium bicarbonate at pH 
6 and then extracted twice with dichloromethane. 

Yield: 13.4 g product of formula (I), wherein Y is 
— COCHj and X and Z, along with the C atom to which 
they are bonded, form a 4-piperidinylidene radical. 20 

The electronic absorption s^?ctrum in methanol 
shows peaks at 500, 315, 275 and 240 nm. 

EXAMPLE 19 
8 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 25 
solved in 50 ml tetrahydrofuran. 0.3 g zinc, 0.3 g ammo- 
nium acetate and 2.5 g 1-chloroacety I -4-piperidone 
were added and the mixture allowed to react at + 5* C. 
for 48 hours, 

The reaction mixture was filtered and diluted with 30 
150 ml dichloromethane and 800 ml cyclohexane. 

The solution was filtered again, washed with buffer 
sodium phosphate solution at pH 7.5 and then with 
water. 

The solvent was evaportcd under vacuum and the 35 
residue was crystallized from cyclohexane. 

Yield: 3.2 g product of formula (I), wherein Y is 
— COCHj. and X and Z, along vith the C atom to 
which they arc bonded, form a 4-< 1-chloroacety 1>- 
piperidinylidene radical. 40 

The electronic absorption spectrum in methanol 
shows peaks at 497, 310, 273 and 235 nm. 

EXAMPLE 20 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 45 
solved in 40 ml tetrahydrofuran. 0.5 g zinc, 5 ml acetic 
acid and 4.5 g l-n-octyl-4-piperidone were added and 
the mixture was stirred ten minutes at room tempera- 
ture. 

Unreacted zinc was filtered and the solution diluted 50 
with 700 ml diisopropyl-ether. The solution was filtered 
again and concentrated to 300 ml under vacuum. 

300 ml petroleum ether were added and the solution 
was filtered once more. After evaporation of the solvent 
the oily residue was dissolved in 40 ml methanol and the 55 
solution was dropped in 400 ml water. 

The obtained precipitate was filtered, washed with 
water and dried at 40* C. under vacuum. 

Yield: 3.8 g product of formula <I), wherein Y is 
—COCH3, and X and Z, along with the C atom to 60 
which they are bonded, form a 4-<l-n-octyl>- 
ptperidinylidene radical. 

The electronic absorption spectrum in methanol 
shows peaks at 497, 310, 274 and 236 nm. 

EXAMPLE 21 65 
16 g 3-amino-4-deoxo-4-iminO-rifamycin S were dis- 
solved in 100 ml tetrahydrofuran. I g zinc. 0.5 g ammo- 
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nium acetate and 8 g l-(3'-methoxy) propyl -4- pi peri - 
done were added and the mixture was stirred at room 
temperature for 6C. 

The reaction mixture was filtered, diluted with 1500 
ml xylene and washed with water. The organic phase 
was extracted with diluted acetic acid and then dis- 
charged. 

The aqueous solution, buffered at pH 7 with sodium 
phosphate solution, was extracted with dichlorometh- 
ane. 

After dilution with petroleum ether the violet solu- 
tion was filtered and then evaporated to dryness. Yield: 
3.0 g product of formula (I), wherein Y is — COCHj, 
and X and Z, along with the C atom to which they are 
bonded, fonn a 4[t-<3'-methoxy-propyl)] piperidinyli- 
dene radical. 

Thin layer chromatography on silica gel plates, using 
chloroform methanol 9:1 as mobile phase, showed one 
violet spot with Rf=0 48. 

EXAMPLE 22 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 40 ml tetrahydrofuran. 0.5 g zinc, 0.5 g ammo- 
nium acetate and 4.5 g 1-(r,4'-dimethyt) pentyl-4- 
piperidone were added and the mixture was stirred at 
room temperature for 30'. 

The reaction mixture was worked up as in the exam- 
ple No. 21. 

Yield: 5.0 g product of formula (1) wherein Y is 
— COCHj and X and Z, along with the C atom to which 
they are bonded, form a 4-[l-(l\4'-dimethyl-pentyl)- 
Jpiperidinylidene radical. 

Thin layer chromatography on silica gel plates, using 
chloroform-methanol 9:1 as mobile phase, showed one 
violet spot with Rf=0.52. 

EXAMPLE 23 

8 g 3-amino-4-deoxo-4-imino-rifamycin S were dis- 
solved in 50 ml tetrahydrofuran. 0.2 g zinc, 0.2 g ammo- 
nium acetate and 3 g l-pivaloyl-A-pip< ridone were 
added and the mixture was kept at 0" C. for 3 days. The 
reaction mixture was filtered, diluted with 300 ml di- 
ethyl ether and washed with buffer sodium phosphate 
solution at pH 7.5. The organic phase was washed with 
water, dried on sodium sulfate and evaporated to dry- 
ness. 

The residue was crystallized from cyclohexane. 
Yield: 7 g product of formula I wherein Y is 
— COCH3and X and Z, along with the C atom to which 
they are bonded, form a 4-(l-pivaloyl)-piperidinylidene 
radical. 

The electronic absorption spectrum in methanol 
shows peaks at 497, 316, 276 and 233 nm. 
What we claim is: 

I. A rifamycin compound having the formula 
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wherein Rbi radical selected from the group consist- 
ing of linear alkyl having 4 to 8 carbon atoms, branched 
aikyl having 4 to 8 carbon atoms, and Y is — H or 
— COCHj, and the 16, 17, 18, 19-tetrahydro derivatives 
and the 16, 17, 18, 19, 28, 29-hexahydro derivatives 
thereof 

2. The compound of claim 1, wherein the radical R is 
selected from the group consisting of linear and 
branched alkyls having 4 or S carbon atoms. 

3. The compound of claim 1 wherein the radical R is 
linear alkyl having 4 to 8 carbon atoms. 
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4. The compound of claim 1 wherein the radical R is 
branched alkyl having 4 to 8 carbon atoms. 

5. A method of preparing a rifamycin compound of 
claim 3, which comprises reacting a compound having 
the formula 



CHj 



CH, 
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wherein Y is — H or — COCH3, its 16. 17. 18, 19-iet- 
rahydroderivatives or ts 16, 17, 18, 19, 28, 29-hexahy- 
droderivatives, with l ketone having the formula 
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0= 




N — R 



where R is defined in claim 3. 
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responsibility includes the immediate reporting of any alarming reactions in either animal or human studies, 
and submission of progress reports at intervals not to exceed one year. 



ct F04/C 



FORM FDA 3228a (6/82) 



U.S. GOVERNMENT PRINTING OFF ICE- 1984-447-553/7406 



IND 



Page 2 



As Sponsor of the clinical study proposed in this IND, you are now free to obtain supplies of the investigational drug. 

Should you have any questions concerning this IND, please call: 

Consumer Safety Officer MR. JAMES D. BONA 
(301)443- 6797 

Please forward all future communications concerning this IND in TRIPLICATE IDENTIFIED with this IND NUMBER 
and addressed as follows: 



Food and Drug Administration 

Center for Drugs and Biologies, HFN-815 

Attention: DOCUMENT CONTROL ROOM (12B-30) 

5600 Fishers Lane 

Rockville, Maryland 20857 



CC: 

Orig. File - pink 
Division File • yellow 
Division CSO • blue 

ACKNOWLEDGEMENT 
FORM FDA 322* <5/B^ 




Sincerely yours. 



Supervisory Consumer Safety Officer 
Division of Anti-Infective Drug Products 
Center for Drugs and Biologies 



ujb, QOTOUoanrr frxhtzko omen 1964 - 444-900/7357 



ADMINISTRATIVE OFFICES: 
AORIA I ABQRATORiES 



AQR;.\ ;. ABORA70~ r$ 




April 7, 1986 



5000 Post Ruiifi Duty..-. O~o 
(614) 764- 8100 io^ex 2-16 620 
Facsimile (6^4; 764-8 1 0? 



AIRBOURNE EXPRESS 



Edward Tabor, M.D. 
Director 

Division of Anti-Infective Drug 

Products (HFN-815) 
ATTN: Document Control Room (12B-30) 
Office of Biologies Research & Review 
Food & Drug Administration 
5600 Fishers Lane 
Rockville, MD 20857 

RE: IND 27,934 
Ri fa but in 

Dear Dr. Tabor: 

On February 17, 1 986 we submitted a pre-IND submission to Jack Davitt, 
pursuant to his request, summarizing the pharmacology, toxicology and 
antimicrobial activity of rifabutin. 

We are now submitting the remainder of information to complete the IND. 
This includes the manufacturing and controls data for the product, and 
clinical background information, brochure, development plan and protocol 
for Dr. Siegal's phase I - 1 1 to determine the activity and safety of 
rifabutin in patients with AIDS related complex. 

In view of the fact that clinical trials with rifabutin AIDS patients 
are currently ongoing under the Communicable Disease Centers 1 IND and 
Dr. Siegal's investigator-sponsored IND, we are requesting waiver of 
the 30-day delay. 

If you have any questions concerning this IND, please contact me at the 
following number: 614/764-8129. 



Sincerely yours 




Lowell L. Irminger ™ 
Director Drug Regulatory Affairs 



LLI/bd 
enclosures 



MAILING ADDRESS: PO Box 16529 Columbus OH 43216-6529 



DEPARTA1ENTOF HEALTH c< HUMAN SERVICES 



Public Health Service 



REC'D 

JUN 5 1986 



Food and Drug Administration 
Rockville MD 20857 




IND 27,934 



JUN 2 1986 



Lowel ! L. Irml nger, M.D. 
Adria Laboratories 
P.O. Box 16529 
Columbus, OH 43216-6529 

Dear Dr. Irminger: 

Please refer to your Notice of Claimed Investigational Exemption for a New 
Drug (IND) for Ansamycin and the telephone conversation on April 18, 1986 
htHwtfon (V . Ellon Cooper and Dr. Frederick Slegel and the conversation on 
April 18, 1986 between Dr. Ellen Cooper and yourself. 



Our review of the protocol indicates that it Is reasonably safe to proceed 
with the study, as indicated to you on April 18, 1986. Any further 
recommendations will be forwarded to you. 



Sincerely yours, 



Edward Tabor, M.D. 
D I rector 

Division of Anti-Infective 



Drug Products 
Office of Biologies Research and Review 
Center for Drugs and Biologies 



FDA/C . 




January 8, 1987 



ADMINISTRATIVE OFFICES 



CERTIFIED MAIL 

RETURN RECEIPT REQUESTED 



Edward Tabor, M.o 
Director 



RockviJle, MO 20857 



RE: NEW I NO 
Rifabutin 

Dear Dr. Tabor; 



This is in reference anw -n 

The current IND wi 11 h 
Enclosed i s the new INn r * 

*>> clinfca? D " J 2 "' ° n is ^c^ded The iND n -^ X1Stlng IND - A 
the protoco i tOCols file d to the ex h rKn° Vldes a "st of 
"A' 't°dy C h ° s f ° r p each ant ^ycobacteria s ud 9 v N °TH nd 9 C0 P* of 
protocoi y h as S be b e e n en n ,I nClUded - lt shoufi " te/^^^ol for the 

Sfncerely y^rs, . 
Lowell L. Irminger * 



I 



AQRIA LABORATORY* 

ADMINISTRATIVE OFFICES 
f« LABORATORY 



•■"■"imaiHATIVE OFFII 
££WM LABORATORIES 

January 14, 1937 °'" s '°" °< E**m n,,nc 

^GM) 764-8)00 To 
•■acsKmie (614) 7k'a 



CERTIFIED MAR 

RETURN RECEIPT REQUESTED 



Review Bl0,0 9 1c s Research 

5600 Fis h r e7s\ d a m ne niStrdt, ' 0f1 
Rockvllle. MD2o 8 57 

RE - IND 29-607 
Rifabutin 

TREATMENT PROTOCOL 
0ear Dr. Moledina: 



In reference fn n„ 

^"th R . Nolan Vn * IN0 and recent t , , 

deeming 0r \' ° Ur O ' recto r of ° n f P ° ne , disc "ssion s 

re submitting " c ^f 3 '^"ts Wltn c^^f ^ development, 

S'ncerely yours, 




!;° Wen L- Irmfnglr 

N^Xd^L^^tory Affairs 

losure 



G ADDRESS PQ .3,., 



ADRIA LABORATORIES 

January 16, 1992 



ADRIA LABORATORIES 
Division ot Erbamont Inc. 

P.O. Box t6529 
Cotumbus. OH 43216-6529 



AIRBORNE 



David Feigal, M.D., M.P.H., Director 
Division of Antiviral Drug Products (HFD-530) 
Food and Drug Aclministration 
Central Document Room 2-14 
12420 Parklawn Dr. 
Rockville, MD 20852 

Re: NDA 50-689 

MYCOBUTIN™ (Rifabutin) 

Clinical and Statistical, Pharmacokinetics, Microbiology, CMC 
New Drug Application 

Dear Dr. Feigal: 

On behalf of Adria Laboratories and Farmitalia Carlo Erba, it is with great pleasure and 

SSSJTVf?-* 1 i Ubm i l y ? u pivotai cUnical section of a New D ™g Application for 
rtKSS tmm J nf f Utin) -- 1 ^ ? ubmit ^biology, pharmacokinetics, and section 4 of 
Chemistry, Manufacturing, and Controls (CMC). As part of a rolling NDA submission, I 
Pf e y\ ou **y submitted the toxicology section on October 3, 1991. On November 21, 1991, 1 
sent to the Division the CMC, nonclinical pharmacology and ADME subsections. 

A Treatment IND for Mycobutin was submitted on December 30, 1991, and we are 
prepared to implement the program following the 30-day review. On December 23, 1991 
we submitted a formal request for the Division to consider a joint review with the Health 

Ne^Srug SStag^S^ ^ HPB ^ t0 r6VieW the «° n in the 

I believe that with this submission, we have met the requirements for a New Drug 
£5EwS« ^ sub ™ sslon w»W n <* have been possible at this time without the closl 
collaboration, the guidance and expertise of the Antiviral Division staff. We value the 

t h^iMn tSESf .*? re ! P u t0 <l uestions concerns presented to your staff during 

the IND process and ffling of the Treatment IND. I am confident your staff will make the 
review and approval of this application an exciting and expeditious process. 

Sincerely yours, 

Richard L. Wolgemuth, Ph.D. 
Director Regulatory Affairs, New Drugs 



mk 

Enclosure 



Phone (614) 764-8100 



Facsimile (614) 764-8102 



Telex 246-620 



Exhibit 10 



OVERVIEW 

The following summary identifies key events leading to the 
review of and culminating in the approval of rifabutin by the 
FDA. It can be seen from this summary and the attachments which 
follow as a part of this Exhibit 10 the activities of Adria 
Laboratories in gaining approval of rifabutin were numerous and 
continuous. 

On July 1, 1985 representatives from Adria met with the FDA 
to discuss the development of rifabutin in the United States. 

On February 17, 1986 Adria filed a Notice of Claimed 
Investigational Exemption for a New Drug which constituted a pre- 
IND submission. The IND was assigned number 27,934 and was 
approved on April 18, 1986 following the submission of additional 
information on April 7, 1986 and waiver by the FDA of the usual 
30 day delay. 

During 1986 two dose finding studies to investigate 
rifabutin as an anti-HIV agent were begun. Also, in 1986 a 
clinical trial in Crohn's disease and a clinical trial in leprosy 
were filed to IND 27,934. 

On July 22, 1986 a meeting was held with the FDA including 
representatives from CDC to discuss the requirements for studying 
mycobacterium avium intracellular complex (MAC) disease. An FDA 
Advisory Committee discussed rifabutin and clinical endpoints at 
a meeting on October 20, 1986. 



Exhibit 10 (continued) 



At the request of the FDA, IND 27,934 was restricted to 
investigations for antiviral indications, and on January 8, 1987, 
IND 29,607 was assigned for investigations of rifabutin as an 
antimycobacterial agent. 

On November 19, 1987 a meeting was held with representatives 
of the FDA and CDC to discuss issues relating to the study of 
pulmonary non-AIDS MAC under IND 29,607 (study initiated October 
1988). Numerous dialogue sessions and informal meetings with the 
Antiviral Drug Products Division were held throughout 1989 to 
discuss clinical development plans to investigate the prophylaxis 
of mycobacterial infections in AIDS patients (study initiated 
January 1990). At an Advisory Committee Meeting held in March of 
1990 clinical endpoints to be used for this study were discussed. 
Communications throughout 1991 were numerous and continuous as is 
typical for active IND's with ongoing Phase 3 trials. 
Additionally, a number of pharmacokinetic protocals were 
submitted as agreed upon with FDA. 

In May of 1989 IND 27,934 was withdrawn because the trials 
did not appear to demonstrate clinical efficacy of rifabutin as 
an anti-HIV agent. 

New Drug Application, NDA 50-689 was submitted on January 
16, 1992 for the use of rifabutin for the prevention of 
mycobacterium avium complex (MAC) infection in HIV positive 
patients with CD4 cell counts of 200 or less. Approval to market 
rifabutin for prophylaxis of MAC disease was received from the 



Exhibit 10 (continued) 



FDA on December 23, 1992, as evidenced by the approval letter 
attached as Exhibit 2. 

The attachments which follow comprise a log listing on a 
daily basis actions taken by Adria and contacts with the FDA 
beginning prior to the approval (4/18/86) of the first IND (No. 
27,934) and ending with the approval of NDA 50-689 on 12/23/92. 
The log comprises three parts: 

IND 27,934 chronology 

IND 29,607 chronology 

NDA 50-689 chronology 
Tabulations setting forth key events occurring during each of the 
IND phase and the NDA phase are also included. 

It is readily apparent from these chronological logs that 
the activities were numerous and ongoing continuously during the 
review period reflecting the diligent pursuit by Adria 
Laboratories of the approval of rifabutin by the FDA. 
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05/08/91 
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DATE/TYPE 


CONTACT 


SUBJECT 


7/2/92 telecon 


Schmuff 


CMC issues 


7/2/92 fax 


Schmuff 


Addresses for samples 


6/25/92 - 7/16/92 
telecons 


Edison 


Update of Schoenfelder/Wertz/Bryan telecons 


7/6/92 telecon 


Gosey/Goldberger/Isom 


Microbiological issues 


7/8/92 fax 


Isom 


Treatment IND - corrected copy of journal ad 


7/8/92 telecon 


Edison/Isom 


Analyses 


7/9/92 fax 


Edison 


List of analyses planned (Schoenf elder) 


7/9/92 telecon 


Isom 


Treatment IND ad 


7/14/92 letter 


Layloff 


Samples 


7/14/92 Amend 40 


Feigal 


Response to Part 2, Point 6, 4/1/92 fax 


7/16/92 - 7/25/92 
telecons 


Edison 


Update of Schoenfelder/Wertz/Bryan telecons 


7/17/92 letter 


NIAID to Feigal 


Serial No. 003 to NIAID IND 


7/20/92 telecon 


Schmuff 


CMC section to Joe Graham 


7/23/92 fax 


Isom 


Draft of task list 


7/23/92 letter 


Feigal 


IA - Revised Investigator's Brochure 


7/23/92 letter 


Feigal 


Treatment IND 008 - revised investigatorsHbrochure 


7/24/92 letter 


Edison from Bryan 


Diskettes 


7/24/92 fax 


Edison 


Treatment IND trip synopsis 


7/27/92 letter 


Edison from Bryan 


Diskettes 


7/27/92 fax 


Isom 


Search Alliance article, pregnancy statement 


7/27/92 letter 


Lillie 


Investigator IND canceled - Joseph Steeger 


7/28/92 letter 


Feigal 


Treatment IND 009 - investigators list 


7/29/92 letter 


Knippen to Versteegh 


Treatment IND advertisement 


7/31/92 fax 


Edison to Bryan 


Patient listings 


8/3/92 tax 


Edison 


Tabulation of activities - John Schoenfelder 


8/4/92 letter 


Graham 


Desk copy of Sections 3&4 


8/5/92 telecon 


Isom/Goldberger/Lepay 


MetPath audit 



DATE/TYPE | CONTACT 


SUBJECT 


8/5/92 Amend 41 


Feigal 


Responses to Mallikaarjun's fax 


8/6/92 fax 


Isom 


BACTEC results 


8/10/92 fax 


Isom 


Treatment IND draft letter to investigators 


8/10/92 fax 


Isom 


Procedure protocol to Dr. Gosey 


8/11/92 fax 


Isom 


Suggested revisions for protocol/doctor letter 


8/12/92 fax 


Edison 


Quality of life article 


8/13/92 fax 


Edison 


Tabulation changes from J. Schoenfelder 


8/14/92 T-IND 


Feigal 


Treatment IND protocol amendment 


8/13/92 Amend 42 


Feigal 


087056 final report (ddl interaction) 


8/14/92 IND 


Feigal 


087056 final report to IND 


8/14/92 fax 


Isom 


T-IND revised letter to physicians 


8/17/92 Amend 43 


Feigal 


Response to MetPath 483 


8/18/92 Amend 44 


Feigal 


Diskette for R. Edison 


8/18/92 Amend 45 


Feigal 


Response to BACTEC results 


8/18/92 telecon 


Edison/Schoenfelder 


Status of SAS data sets 


8/18/92 letter 


Feigal 


DATRI 001 - Serial No. 004 


8/19/92 Amend 46 


Feigal 


Diskette for Dr. Mallikaarjun 


8/19/92 Amend 47 


Feigal 


Diskettes for R. Edison 


8/20/92 Amend 48 


Feigal 


Diskette for R. Edison 


8/21/92 Amend 49 


Feigal 


Diskette for R. Edison 


8/21/92 telecon 


Sylvester West 


Impurities 


oiLYijL iciier 


Feigal 


Protocol amendment/new protocol (methadone interaction) 


RfJ^lQI ] attar 

o/zj/yz letter 


oyivester West 


Response to 8/21 telecon 


oiiSiiyL iax 


Isom 


Battelle report 


8/26/92 telecon 


Isom/Goldberger/ 
Edison/Lepay 


Conclusions of FDA meeting with OSI 


8/27/92 IA 


Feigal 


CMC IA/oral suspension 


8/27/92 Amend 50 


Feigal 


Diskette for Dr. Mallikaarjun 


8/27/92 letter 


Feigal 


DATRI 001 - Serial No. 005 



DATE/TYPE 

7/16/92 - 8/31/92 
telecons 


1 CONTACT 

Edison 


J SUBJECT 

Update of Wertz/Brvan/Schoenfelder tplprnnc 


8/31/92 telecon 


West 


MJW telecon 


9/2/92 Amend 51 


Feigal 


Copy of documentation sent to Dr. Graham 


9/2/92 letter 


Pelsor 


Copy of NONMEM files sent to Dr. Mallikaarjun 


9/2/92 fax 


Isom 


Effects of rifabutin on Af. avium in blood during transport 


9/2/92 T-IND 


Feigal 


Investigators 


9/3/92 letter 


Edison 


Desk copy of PI, responses to 1/4/6/9 


9/3/92 letter 


Isom 


Desk copies of suspension dosage form protocol 


9/4/92 fax 


Pelsor 


Information requested from P.K. 


9/4/92 Ser. 193 


Feigal 


Suspension dosage form protocol 


9/9/92 letter 


Edison 


Desk copy of responses to committee requests 3,5,8,10 


9/9/92 Amend 52 


Feigal 


Rifabutin/fluconazole interaction study summary 


9/10/92 Ser. 194 


Feigal 


Rif/Flu interaction study to IND 


9/10/92 fax 


Edison 


Rif/Flu study summary 


9/10/92 letter 


Feigal 


90 additional days - Dec. 12, 1992 


9/10/92 letter 


Isom 


Desk copies of proposed backgrounder 


9/11/92 telecon 


Pelsor 


P.K. Narang 


9/11/92 fax 


Pelsor 


(PK) frequency distribution and histogram 


9/11/92 telecon 


Isom 


Harris bioequivalence study 


9/11/92 letter 


Edison 


J. Schoenfelder disk/letter 


9/11/92 fax 


Edison 


Revised response - 2 


9/14/92 fax 


Edison 


Revised-revised response - 2 


9/14/92 telecon 


Isom/Pelsor/Edison 


PK issues/answers to committee questions 


9/15/92 fax 


Isom 


Draft agenda 


9/15/92 letter 


Isom 


Backgrounder 


Q/1VQ9 AmpnH SI 


Feigal 


Backgrounder 


9/16/92 fax 


Isom 


Viability of M. avium in rifabutin-containing blood 


9/16/92 fax 


Isom 


FDA draft agenda for 9/24 meeting 



| DATE/TYPE 


CONTACT 


| SUBJECT 


9/17/92 Amend 54 


Feigal 


Package Insert 


9/17/92 Ser. 196 


Feigal 


087162 protocol amendment #1 


9/21/92 Ser. 197 


Feigal 


Safety Report 


9/21/92 letter 


Edison 


Desk copy - 5 ddl/rifabutin AEs 


9/21/92 letter 


Pelsor 


PK - figure requested 


9/21/92 letter 


Isom 


Table 1/diskette with ZDV levels 


9/24/92 overheads 


Edison 


Robins' presentation to Advisory Committee 


9/25/92 telecon 


Schmuff 


CMC issues, methods validation, environmental assessment 


9/30/92 Ser. 198 


Feigal 


Safety Report 


10/1/92 letter 


Vincent 


M. Williamson - environmental assessment 


10/1/92 Amend 55 


Feigal 


Tabulations/diskettes requested by R. Edison 


10/1/92 Amend 56 


Feigal 


RLW resignation 


10/1/92 Ser. 199 


Feigal 


RLW resignation 


10/6/92 fax 


Isom 


Draft package insert 


8/31/92 - 10/6/92 
telecons 


Edison 


Updates of Brvan/Wertz/Schoenfelder/<vie$ral mntartc witu 
Robin Edison 


10/8/92 fax 


Isom 


LRV's correct phone number 


10/12/92 Ser. 200 


Feigal 


Protocol Amendment 2 (087162) 


10/12/92 Amend 57 


Feigal 


Letter of authorization - computer 


10/13/92 fax 


Isom 


Letter of authorization 


10/15/92 fax 


Isom 


Pg. 10 of draft PI 


10/15/92 Amend 58 


Feigal 


Copy of documentation sent to Dr. Graham 


10/15/92 Amend 59 


Feigal 


Updated analyses/integrated safety information (R. Edison) 


10/19/92 Release 


FDA Press Office 


Press office release - AIDS Update 


10/19/92 #203 


Feigal 


Pfizer Authorization to Cross-Reference IND 


10/21/92 fax 


Isom 


Copies of art boards (revised labels for containers) 


10/21/92 T#012 


Feigal 


Investigators - TIND #012 


10/22/92 #205 


Feigal 


DAIDS Authorization to Cross-Reference IND 


10/23/92 fax 


Isom 


FDA revisions for package insert 



DATE/TYPE 


CONTACT 


SUBJECT 


10/27/92 Amend 60 


Feigal 


Final printed labels (bottles, blister pack, carton) 


10/27/92 Amend 61 


Feigal 


Response to Pelsor 


10/28/92 Amend 62 


Feigal 


Response to R. Edison (adverse events) 


10/16-28/92 telecons 


Schmuff 


Chemistry 


10/16-30/92 telecons 


Isom 


Package Insert/labels 


10/29/92 letter 


Edison 


Desk copy of safety information 


10/30/92 fax 


Isom 


Chemistry - PI 


11/2/92 fax 


Isom 


Clinical - PI 


11/4/92 fax 


Isom 


Microbiology - PI 


11/4/92 letter 


Gosey 


Article requested 


11/4/92 Amend 63 


Feigal 


Response to Edison - pediatric 


11/4/92 fax 


Isom 


Response to Gosey - kinetics and activity of metabolites 


11/9/92 #207 


Feigal 


Protocol Amendment 087058 


11/9/92 Amend 64 


Feigal 


Response to Edison (Schoenfelder) 


11/9/92 #006 


Hamrell to Feigal 


NIAID IND 39,069 


11/11/92 Amend 65 


Feigal 


Revised package insert 


11/16/92 telecon 


Schmuff 


ALC/MJW - questions on active drug substance 


11/16/92 Amend 66 


Feigal 


Stability data for Schmuff 


11/18/92 fax 


Edison 


Schoenfelder - analyses tables 


11/18/92 telecon 


Schmuff 


Responses to telecon questions 


11/19/92 fax 


Isom 


Letter to investigators/T-IND 


11/19/92 Amend 67 


Feigal 


Annotated version of proposed package insert 


11/19/92 Amend 68 


Feigal 


Laboratory abnormality summaries for Dr. Edison 


11/20/92 Amend 69 


Feigal 


Censored version of abbreviated EA 
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GRUPPO MONTCOiSON 



FORmiTRLIO CRRLO ERBH 



n 



VtA CAMLO IMOONATI, 24 
;*Oi:.!i Mll.ANO 

TULEFONO (02) 6995 1 (C6NTRALINO) 
TriFGnAMMI FRRACAR.MILAWO 
flA'MU A PQSIAU 10MO 



DAT/. 



VS 



6th March 1986 



NS Rir 

■EL OlPEMO 



Commissioner 

Food and Drug Administration 
Department of Health and 
Human Services 
5600 Fishers Lane 
Rockville, MD 20857 
U.S.A. 



Gentlemen : 



We, hereby, appoint Adria Laboratories, Division of Erbamont 
Inc., 5000 Post Road, Dublin, Ohio 43017 (Mailing Address* 
P.O. Box 16529 , Columbus, Ohio 43216) as our lawful U.S." 
agent and representative in a decision making capacity con- 
cerning our drug master file (DMF) for rifabutin (Code: LM 
427) capsules and active drug substances and any and all 
other regulatory activities that Farmitalia Carlo Erba 
S.p.A. may initiate with FDA concerning this product. 

As our U.S. agent, Adria Laboratories will serve as a liai- 
son and contact concerning all communications and activities 
with regard to the above DMF. 

Communications and correspondence should be directed to the 
attention of: Director, Drug Regulatory Affairs. 

Very truly yours, 
FARMITALIA CARLO ERBA S.p.A. 

Alberto Mario Ferrari 
/ President 



c.c: Adria Laboratories 
Erbamont Inc. 
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ADMINISTRATIVE OFFICES: 
AORfA LABORATORIES 
Division of Efimmont Inc 



AORfA LA90RAT0RiES 



April 16, 1986 



5000 Post Roao. Dublin Oiito 
(614) 761 8)00 Telex 246 620 
FacS'milo (614) 764-8102 



CERTIFIED MAIL 

RETURN RECEIPT REQUESTED 



Edward Tabor, M.D. 
Director 

Division of Anti-infective Drug 

Products (HFN-815) 
Attention: Document Control Rm (12B-30) 
Office of Biologies Research & Review 
Food & Drug Administration 
5600 Fishers Lane 
Rockville, MD 20857 

RE: IND 27,934 
Rifabutin 

Dear Dr. Tabor: 

In reference to the above IND, we are enclosing for your information 
a letter from Farmitalia Carlo Erba , holder of DMF 4882 (rifabutin 
manufacturing and controls), appointing Adria Laboratories as their 
U.S. agent for the rifabutin DMF. 

In the future, all communications and correspondence concerning the 
DMF should be directed to Adria Laboratories, attention: Director 
Drug Regulatory Affairs. 




Sincerely 



Lowell L. Irminger 
Director Drug Regulatory Affairs 
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